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(57) [£til] 

HMD W«*o*v»7c©Bflk*iffe"r*ck"C St 

u-2»K*tt**>ru m 2 tcoePT'^-r) 
E2 (B) 7c©ib«k: 

71/- i»©?:/:ftl/tt*ISA/?t^< CtlcHK), H2 
(C) 7!>S02 (E) Kj6«T*"r«fc3te, HKrfc, 7t 



BN7U-4 «KH-17W 




(A) <B) (O <D) (E) 



(2) 



S#P*W 1 1 - 1 6 4 2 6 4 



im&m i ] mi oiifr&si 2 ©BB*±$-f sb 

mmm i ©BB*s«*-*3«^®fc, 

mam i ©B«©»i*fcftj£LfcffififcBB&:gj£"rs 

C»**2] MESH 1 ©BBCttSfctftaJ-rslft** 
MESUe#©«* l&Eft*«lH#gH«:«fcoTttajSnfc 

fitiiem i omottetcttttifettBtcmsauE-rs 

Si^fl 1 tcEtt©B&&3i&B. 
[19*31 3] fuESfl 2 ©B&«, MEfg 1 ©B{£ i 0 

CW*9|4] MEfl! 2 WE£ l ©HBJ: ?> 

t>B*»©£</>t>©-?**c £*Wfltfc*-SM£9( 1 

ESc©B&aaJi&Bo 

[»*«5] msa&^mt. mesh 1 ©Bf£©ft# 
ic»jiSbfttt«tcH3R*fflsf * c t fc .t t> s ntnes 1 

©B<U <fc t) , £m3rfi©BX&©$i'>1NE% 2 ©B<£% 
£fi£-r 5 c « W« 1 1 § W*^ 4 tc Ett©B«ftffl9tt 

Mo 

[»**6] Bufs»^^m¥®«> mesicbb© 

MES^^i, 

Mien i ©B«*E«-rs» wen 1 ©Bits© 1 bs# 

«fc t> $v>Ett8S©B«Ett¥@l . 
BuK@i«IE1S#StcK[I2n l ©B^Sr«^&ty£tr©7' 

t ttc tuiEii{tieii#s©iBisfii©M^ai L?»»t 

S SUSHIS i: StfTT S c i: *: W« fc "T S IfjRJg 2 let ESe 
©B«48UIgBo 

[W**7] ftMBfMtP#@U\ ituEB«tEtS¥g©E 
«ffi*\ «HE£2©BB©BBfcLTK3MH , ri:i:*'l$ 

«i:-r &w#3i 6 iciEm<Dmmmm^m 0 
im&msi mmm 1 ©b«©->— >5-*z/i?*&m 

him*. % c tznmt-? znum 6 tcEttoBMMoa 
mm.0 

4 to f ^Wt 2 6. lc ffi k 5 c £ *«r» i: 5 1 * 

fc« 6 ©5 ^©v^-r na-'icfEeoHfcaagsBo 



2©B«*, HOES l ©BfcfcH— ©HJRSWcLTW* 

3 * kit 6 © 3 *©v^na^fcK«©a««yiSs«o 

[M&Kl 1] MEBfME«#fi©7FL/;*©3^ 
tulES l ©B&©B^#EB£*iTV">&v , > i fc>©;5:;|$tiJ-$" 

MET Fl/XttU^&lcJi-aTttUSnfeMOTftEll 
#S©7" K UXK»J&*- SINES 2 ©B&©Big;&£j?Sc 

io 6 tcfE*©iii^SQaSBo 

[WsRJKl 2] IWBTKUX*HJ#«H:, ffiEBBE 
•#S07KU7IC, ttESS 1 ©BttOMHEA^frJ&S 

ge. 

[MjJ&R 1 3 ] tuE£fi£¥©li, tuIET F l^X«m# 
afc^oTfcffiSftfcmEBBEB^S©?' KU*fc« 
J&-rsMEsB2©B«©BlR«\ MEB®EB#©K:E 
20 tg^ftTVSMES l ©B^©B^^rfflV^T*f M^rff 3 

©b^jisBc 

1 4 ] fljIE^^IStis 

Effi»iBii¥Sfce*s.nTv^iwi3» 1 ©b^©b^ 

30 «»gS1l^Si:, 

MET F l^X^(±J¥©lc <k o T^ttJ?nfdHljIEB^IE« 
^m<DT FU-X{C^JES-rstC[fES2©B«©BlS©^^ 
^KWiST *IWE^8Bfl» i: , ffiCB{M5tt¥glfcieig 
^^iTl/^WfSm 1 ©B^©B^t^rfflV^Tm^©iHS 
^tTdCfctctO, «ME7'Fl/X«m¥ateJ:t>T*a 

?nfcwiEB®fE«#a©7' f ux»cw*s-r siwsJB 2 
©b^©b«^*46 zmn^m t zct t 
■tznim 1 1 (ce«©Bftffi9ScB. 

[Mff9I15] WE^WflMScfix *Wffl©l(JIS*2© 
^ci:^#ai:-r^sS*«i 4 fcE«©B««aaSBo 

1 6 ] msm 1 ©®«*«»©««»c»*jr 
*fiw«»w#®i:. ffiEm 1 ©BBoaaouw^n*' 
n»c»js-r stiOEie 2 oitowkoinH^A-rsc 
t(c«fc9, «ws«2©ffiB*5feia-r*^ia#©i:*se. 

WEaS#®H:> WES 1 ©B«©»*KJtfl;LfcfflB 
KMS*SUET 5 c tc«t 9 , tuE^ 1 ©B^©«IS© 

so *»5c tttftmt-rzmMm i tcett©Bftfflgs 



(3) 



¥fffl¥- 1 1 - 1 6 4 2 6 4 



Bo 

cis** 1 7 ] mesh i ©HBoasoBtt^ft^ft 

tcE£0iS£0!19SB. 

CIS** 1 8 ] fuElf 2 ©®Bfcj\ MEH 1 <DW1Mi£ 
6 tcEtt0B«*Q9£eB. 

CIS** l 9 ] MEHS 2 <DiBB(i. MEIf l <Dm&& 

») feBMo^v^o-essi: t^ms^-f &»** i 

CIS** 2 0 ] MESj£#®tf\ fiftKB 1 ©®#©ft 

i ©®»©«tt©««*ft j eftj: t>» MSfooaifia 

fc r sis** i 9 \zum.<Dmm^mmm.o 
cw**2 1 ] mmzim^mt. mmm i ©®«i 
©BSoBWtft^ftoib*** ^©m i <DBB&mj£ 

HuES5£#fiS«, 

buESH l ©■•OWfcO«Wl**n* f *iC1W*, ituE 

n i (owm<Dm®L<Dmn i tti : en<D i H®#<t s ^e 

«S*<D«»<D®«E*#» i: > 
lWEBaoiliBEB^a^ft^ftK:. MESS 1 ©BSO 

-f^ttuc, BtrEaa©®fSiEB#e©EBffi©^# 
m l^jw w-r s*iw#a i: * w-r * c £ t « » 

** 1 7 fcES©®B$!yigBo 
C«**2 2] ituEar$¥l£t^ ituEaa©®^E« 

*2 l (clBttOiBfRfflaSiBo 
CIS** 2 3] tftK£ i 

m-r 5 z/* x >*7«a^& t , 

bCESI 1 ©® {SIC , v— x > £ U fc i: t fc . tfl 
E«»®lB«E«*«©E«ffiS:* 'J7t5*>J 73M& 

CIS**2 4] ttEg2 0BB*7<r/l'*U 
6$ft(± 2 3 ©3 ^©^t*ftfrteE«©S«flyiStBo 

»«** 2 5 ] beb 2 ©®{g;;& 7 w y > y-r s 

ME7 -c ;l/*¥@fc «fc o T 7 -r /I/* U > ft fc MESS 
2©®&*. huES 1 ©HBfcH-OfflBSUcLTatfj 

■r s m*#s t % * 6 kb*. 5 c t zftm t -r 5 »** 



183: fcli 23©?*. ©V^ftfrlcEBOBiBJaaB 
Bo 

CIS** 2 6] «9EB«E**a07 KbX©5l3. 
1I0EB 1 ©BBOBBtfEBSftTi^ft^fcOfcBtiJ-r 
£>7FbX&m¥©£:> 

WE7 K ux«ffl^8»c <}: c T^ffi£ ft fcMEHBEIS 

fg<D7 Fuxe««sr swkb 2 ©®&©®ig;&£fi5t 

2 1 CEB©®B#yigBo 
10 CIS**2 7] tfiE7FUXfcttJ#SW\ MEBBE 
tt?g©7 MESS 1 ©Wi*©HBtfB£&* 

»cB#&sfts, mzy^trttmm.-tzy^fmm.^m 

SBo 

[»S«2 8] mE£j«¥®«\ ME7Fl^X&ffi# 
ISfc «fc o T^tti £ ft fcME®BEB¥«©7 K UXfctt 
J£f 3 BuElf! 2 ©® »<DWm*. mEB.«E*#©K:E 
it«ftTv*WE» 1 ©iSI*©iBJfc%fflv-»T«ia*^3 
20 cfcKJ:9£«"rsci:*1$*fc**tt2a»S2 6»cE* 
©S^^QlI^fio 

CIS** 2 9 ] mB£.tiL¥m** 

mmr k u-x^tts^stc <}; o titBS ftfcMEH»Elt 

#©©7 H UXtcJtJ&r StWES 2 ©®ff ©fflm^r. tt 
ElitttEti^ateEltSftTVSWE* 1 ©®#©®^ 

ME^ 5 X cT i: tc % m^O^ jW«»*E* LT^Z^M 

30 huE7 K bX&ffi¥SK i^tttfi^ ft ffiEBffeEtt 
#g©T KUXtc»jiSr**(JE*2Oiii«©Hi*<0^5 

SftT^SIWESB 1 OIf«t%ffl^TifcDiSI 

SftfcME®^E1S#©©7 K UXfcttJfc-rsttEfg 2 
©® ^©®^^*it) ^ itS¥6S fc ^r#-r ^» c i: Z&Wl £ 
? §»** 2 6 tcEIR0iia&9£EB. 

cw** 30] wE^a«a«. **ffl©HiJEffi2o 

40 %c£z<&m£?2>m#m2 9 tciB«©®{t 5asss 0 
cis** 31] as 1 ©®ft^ 6 n 2 ©® «*^ia-r § 

lulBMI 1 (Omm^mt SffXf'yyt, 

dttctt), BtfEMI2©®B^fiEt- SS^f'^J: 

CIS** 3 2] WiBSi 1 ©ffifSi©»)££:&{t|-r3»j# 
«lttlXx-y7^^P>tc<i^, 

WEBBER v 7lcfci,^T, UCE«i*«taxT-y 7t*« 
50 msftfclMES 1 ©H«©»#KWJS:UfcfflfifcHjlS* 



(4) 



fi!fP*W 1 1 - 1 6 4 2 6 4 



«M»i:-rs»*5i3 l KEKOBflMBSTSrffio 

3 3 ] mssn 2 <Dwm&. mem i toia^«t 

i £GK4>iiftffla#&. 

CS*^ 3 4 ] fulfil 2 ©B&Mu ffiESI l ©B^£ 
1 fcEtt©Bttfcia£&. 

[W#*3 5] ffiES£Xxy:/'K::JBV>T, WESBl 

<Dmm<DWi% ic*t/s l fc(ft«Kia}is«r«je-r & c t ic «t 
mz(ommz£f&irzctitftmf??>m&m3 4ke 

*C*-r HWSJS l ©B*£© l ii^J: t» ^vEttS 
»©B«E«¥a**fU 

HljERi^^tti7.7 L ^7 p tct3V^T. ffiES 1 ©B&©1&£ 
HJU 

hUES^X-t >v V>T, ffiEB^EIS^afCBtfE^ 
1 ©Btff!$:#tiit?£:f?©7 -?-©g! l (Dmm 

3 2 £Ett<DB&*!ia3r&. 

E*#aoEiiffi*, meai 2 oitoii tbti* 

ffi-T C £ i: -T « M&B 3 6 tcE«©B«ft*!i9£' 

W««3 8] IWEISl ©BAWDS'- >*-x2/S?*« 
Hit 45/->f 1 >i^ffl^f y ^t, 

* 2 6 t m a 5 c t *&wl t -r % mtm 3 6 kekob 

StfE^2©B®*7-i'7l'^'J v^-rs 
«3 1 $fc«3 6©3^©v v Tn:Wc:E«©B<$$aJi75 

So 

ME 7 ^ X -r :Ac fc v 7 ^ ;l/ # U > ti fc M 

e£ 2 ©b«*, me& i vwmt m-(Dmmmz lt 

i.«5R«3 3Jfe«3 6©3-6©</^-fn*HcE«©B^ 

[tt$« 4 1 3 WEB»E*¥a07' H I'X© o 
buIB^ 1 ©Bfg ©Bil#EtS£nT^&^&©£;|&tti-r 

E«#a©7 F U^tettlSr 3AuEfg 2 ©Blt!©BSt* 



3M*3H3 6 KE*©B«*aa^J*. 

Wl(dt fuxic, tuE^ i commcommmt^tirz 
fens. HflE7 7^*Eii"r*75yE«#a** 

StlET FU-X&tiiX-r-i'X'lcfc^T, «JE77^E«# 

a*#jsa-r * c t t <t t> > wesb i ©bisobss^eis 

10 ?ntv^iV^EStKf¥S©7 Fl^X^r^HJ-r^C 
i:%Wiiii:-ri.W*«4 l tcEtt4>Bft&3£&. 
[«*JS4 3] BuE^fiJcX-r-yT'tcfc^T, huETF 
b7>^/UX-r-y7 p T^t±J^nfctuEB^E1S#©©T F 
l/X twetSMCIB 2 OitOBK« t WEB0E1S 

^mcimstxr^^mmm 1 ©B«©B**fli^T» 

l (cEK©Btt&3£r&. 

[m&h 4 4 ] BuEB^sasgaii, RfS©^7xt* 

20 ^^P)tC^L. 

• StiET F UX^ttiXf-y ^tftttSftfcMEB«E*¥ 

a©r f uxtejtB-r swEa 2 ©b«©b*^. we 
B«Eit#®»cEit*tiTvssweJB 1 <Dwm<Dmm<D 

14»tcjcSCT, #uEmS©^X©5S©</vf;n?bHc# 

StFET F L/XttUX x y Tvmtii f£ tifc mBSUUBM^ 
f&CDT F UXfC^JS-r^BuE^ 2 ©B«©B^©^^X 
fcttlS-rstflE^BflaKi:, BtrEB«SE1S#StcEti$ 
30 hTV^jUffiS 1 ©Ba©B*t^rfflv^TRfT^©iHe^r 

fTdcttctt), ig7Kux«dixf7^(a?n 

fcHuEBMH1f.#l5©T F UXK JtJfc-T SntEfg 2 ©B 
«©BJR**«>*ci:*«F«frs»**4 ncE«© 

[W*«4 5] WE^W«»ti, *effl©WE»2«D 

i>ci:^#llii:-r5«*«4 4 KGlOittfii^S. 

[n«9 4 6 ] mes i ©B«%ig»©®«fc^fij-r 
40 mmm 1 ©B^oattosw^n^nfcWJs-rsaaEJB 

©B«*^ja-r*^»axxyy4:**6fcffll*, 
SuESSX-r-y^c^v^T, ME^ 1 ©B«©W#fc*f 
JS L fc(i«fcB3R* Jgjg-T §ctKJ;ti> huES! 1 ©B 

m<DmL<om& : £n?tiictti&-t zmsm, 2 ©B^©it 
B^^aTJiio 

im&m 4 7 ] MEm 1 ©B®©«a©BHg?^n^n 

so BtiES^X-r-y7 p fct3t/^T, BuElb^^mx-ry 7°T'^ 



(5) 



ftmW- 1 1 - 1 6 4 2 6 4 



[IS** 4 8 ] ME£I 2 CDB#«U huE£I 1 ©B^!<fc 

[is** 4 9 ] mm 2 oieatB. mmm i oi« * 

tw** 5 o ] tssss^^T- -y yfcfc^-r, toK£ i 
mam oiB«KDa»<o««*n^ f ti«j:t), sm^ 

[w** 5 i ] mmmmm&mit. mmm 1 <vmm 
otBaowKs^n^niait-r*. ituEffi 1 ©a^© i 

©frara-n^ti©**^ ^©m 1 ©B#£»j£-r §b 

mm bs^ x r- v r k *s v r , tut zm&comm e*#« * 
n^enic, botes i ©HfcoMRoMK^n^tt*** 
aty k i?©t k ux*, ^©ig i (Dm&vmkoimm^ 

[IS** 5 2 3 buIBSJSXt- y 7fc*v»T, ffiEttft 
©B«E1S#&©E1S<I^ I0EIR 2 Oi«OS»(0?l 

«c%<ifi!c-r5B^i:LT> ^nfn^iiitc t*&m 
3it**5 i tciB«©B^5as^?£o 

[IS**5 3] wasiBi©li»©s/->^x>^** 
•y?t*-$<bicffix.2>c fcfcmafcf sfS**5 ncifi 

[ is** 5 4 3 Bugsm 2 ©b^* 7^;^';>m 

* 4 6 ^ fcti 5 3 © 3 %©V-rtiJbMci5«OB^Saa^' 

So 

[IS** 5 5 ] fuEffl 2 OH«^ 7^^'J>yt5 

u >?-znrcmzm 2 mess 1 commtm- 

Ck*«ti:f5»*«4 8Sfct45 3©-3-£©^-fft 

[«** 5 6 ] mummmm^mcoT f i^x© 3 



MET H l^X&UJXf-'V ^T«imsnfcWi5iBflW21t¥ 

so 7 k bxicfchs-r stuiBH 2 <Dwm<Dwm*%.i£.? 

* 5 1 {cf3«<DB(§!$rui73}£o 
[tt*«5 7] tftEBfe&JI&ati. IOI5Bi«HBtt# 
©©TFUXtc, MIES 1 ©B®©Blil#»#&£nfc 

10 ^IC^Lx 

buIBT K UX&tHX-r y 7°{c *5<^T, dHKIt* 
eft#HBf * c i: fc <t 0 . tfrlfilg 1 oiiitfktDeXtflEtt 
2ftT^&V>ltuEB<gtEtt#©©7 KUX^Hi-rsc 

[IS** 5 8 3 ME^fiRX-r v 7*Kfe^T, KHET K 
UX^mx-r>y^'T^Hi«tlfcBufBB«IBtg*©©7' F 
UXteiflfrT 5 huES 2 ©Bit ©Bfg£\ WEB«EH 
#atcE*SftTV>3MESB 1 ©fi«©Bfil3:ffl^T*f 
HSrff 3 c i: fc * 5 Zcttt&mtfZ »** 5 
20 6 {c|B«OB#Sail73)4o 

[IS**5 9] HulBB^SgBti. m^cD^^xc* 

BulB^fiScXx-y7 p t*3t,^T, 

MIBZ F UX^tBXx *y ^T-^tB^tifctufBB^IBIl^ 
gff)7 F UX(cW)C-r £IMB$ 2 OliiDII?:, WIB 
B^fBtS^©lcfB1f-^nTV^tulBlg 1 ©B^©B*© 

lau 

30 SulBT F WX^ItiSXx y y-U-^tti^ nfcHfilBBflRIB«^ 

W)r>-r 3iuiB^iHiJ<&?& i: , HijIBB^IB1i#©tcfB1«? 
nTV^i. fulfil 1 ^ISCIIh^ffl^TRliSCiaff?: 

rcmm&iz^f&coT f uxteWJCf siaE* 2 ©b 

[W«3i 6 0 ] tfte^JMflaStt, *Sffl©iWrEm 2 © 
40 5C fc^W^fc-r 518**5 9 tcE«©B«5Qa7Jr*o 
[000 1] 

[HBao«-ri)St5»5] wmmmmioS: 

[0 0 0 2] 



(6) 



n IHPF 1 1 - 1 6 4 2 6 4 



tcW^, VTR (Video Tape Racorder) , Iff^C 
D (Compact Disc) ^1/-+, DVD (Digital Versat 

ne Disc) fv— YT-n^nrzwmKEit. 02 6&c 

£tK 09*.l±\ CRT (Cathode Ray Tube) ^iftc^ 
[0 0 0 3] BP*., CRTOiat, WmcftfotZ 

[0 0 0 4] 

?KBigcD£l^i:ffiA3i:, at^B«Hi, 7t©B{S!£B 
Sg<D{2BT"9- U > ^ L Tc-rV ;HI# 

[0005] fox, ^©M^-y-v^u^^-r^^ 
[0006] ±a?bfcj;3t, mm*, fe^^T^s: 

It. Sitt*[Sl<0#rOiSLffi*^U*iHl* ,t *^fco 
[0 0 0 7] BP^, 09A.&±\ V>S, SgN7U— A©, £ 

*\ 0 2 7 (A) fc**n?;jVr«fc-5{C, 1^-Y> (7j<¥ 

7cOiam*»*Ci:t4T?*'*', IrIE (A) fC*5V^T^«S 
[0 0 0 8] Lis COJ:3ftSft)igb2*tt, MA 

[0 0 0 9] SJKWKtt, SrDJgLS#tf£i;, 
±a>Lfc<t5{C, 027 (A) KH»TS-rJ:3*^ 
tf, HE (A) fc£ttT^-r*3&<S^fc*"3T*>, & 

SJSttT. CSC 
4:ttftv\, LfrLW6, 09*. tf* StOSfc^Kofc*** 



10 

SteiR^nT V>*ffl*% Kfc-O^T<DIS«fc:M LT14, 
gN71/-i»Ttt, 027 (A) IC^TTS-Ti-P^ffl 

*t*\ iN+i7i/-i.m Pis (b) tc^-r«t^c 

S{kfi)i:, &Hfi{9ktc* ^to^SBffi^fr^ffrJStf 

■So 

[0010]— 7j> £>5 1 7 b- ACDfi^ttCjigLfcJl 
^©{t^fti, KtC, 02 7 (A) fcjSadtf^Lfc 

[ooi i] ^wi, co±5s«jjyca»T§sn 

fl*»ja#**tf» J:9fflJlS»©£l/''HH9u BPS, iftft 
20 C*UC«fctK 09*. tf, »f»J5gb5*<DllilE**H*Brfii»C 
[0 0 12] 

sncttiD, si 2 <Dwm*£.i$.-rz>w.j£ ; £$SL%:ffi 

[0 0 13] W*^3 1 fcK«®«««y!KrB:U\ ^1 

30 ftWLtr&o 

[0 0 14] gfcftH 1 tciB«©a^5as^Btc«3v^T 

[0 0 1 5] W^<^3 1 lCB5.ft.<DW®%mXmcl5\,^T 

ctic&K), 2 ©a^^f s <}; o ic&^nx^ 

[0 0 16] 

fete. #¥©©aogairtte, *f*S"r5*as©«» (fi 

[0017] ip-fe. is*^ i ^is«©a®ffiageti. 
ot. m i ©a<g!£g{i-f 3§fi¥s (0)j*ti*. 0 1 ic 



(7) 



1 1 - 1 6 4 2 6 4 



11 

(0>J*fcfv 0 4tcjjVrri>bn— 5 l 4*3<t 

zfmm&nmmt'ev&i 5 a if) **«**<: t*w 

[0 0 18] »$9 2£EK<DBft8UiSB(;^ £ 1 © 

iB«<o»**ttia-r*»*«a^a cM^.ti\ 04^ 
■rmtMaaan 2^ if) *s5k«*. mw£m>\ m 
tr«tB#®»«: *oTtttb«nfe« i ©B«*©ft#K:*U5 

[0 0 19] M$«6fc:E«©B&*!iJISB(±* 

a^©*\ % i ©b«©»*** z<Dm i oBflt««A 

B«*E1frs, IB 1 ©B<1© 1 IIS^J: O^CttS 
«©B»EB^S (09* tf. H4fcSfi«ai«iy 
*U»i 5&if) fc, B&E1t¥@lf<:£ l ©®^£»£ 
iMJi:f?©7FUX£\ *-©£ 1 ©B«©Ib^fc:fi-C$V , > 

l 4 ft if) i:%W^T^.c i:^q#M«h-r^o 

[0 0 2 0] iMfcg8fc:Eic©B#8UIgB«\ £S 1 © 

s cmx.& 0 4tc^-r->-v^x>'>*^mgpi 3& 

i:) |gl©B«»;:, ->->^x>yj5)^urci:€ 
(C. BH«E«*©©IE«ffi*^UT-r**UT^® (09 
*«\ 0 4fCaVr=i>hn— 7 l 4* if) t^r$e>{cfii 

[0 0 2 1] M$99lcEtt©B{|&Ul&B(i« 

B««r7^;p^y ^^-r-s^^-^^^a (0ti*fc^ 04 
icmtmm.L p f 1 64^ ^sici^siit^sa 

i:-T§ 0 

[0 0 2 2] M&B 1 0 tcEBOBBftUI&Btt. 38 2 
©ii%7^WJ>^t57-f;i/^fi6 (09*ii\ 0 
4tc^-TSilL P F 1 6 * if) t. 74 >\s$^WLfciir3 

-<Dmm&icLxmtiirzmtt® (0y*«\ h 4 kiss 

t7b-i«'J»174 2) fc*S5KB**ci:* 

[0023] m&m 1 1 icmmowmwmmmit. mm. 

E*#»©7 KPT.©? "5, SB l ©B»©BfiStfE1iS 
nT^4^t,0*«lUt57 KU^ftfflfg (09*t£> 
0 2 5 {C^-T»#ii^7 =7 ^EttJW 4 2 *3«fc tfBi?t£j£ 
§15 4 3^: if) i:, TKU^tttB¥®KJ:oT*ffi«nfc 
BME1S¥I8©7' K UX£»JSTSIS 2 ©B<t©BsgS: 
£fi!cf (09*tf, 0 2 5fcjjVrfflSR£ja»4 

3£if) tZZZlcffiTLZCtttftrnflrZo 

[0024] m&m i 2 K%3ffi.<DW»ymmw&. r f 
uxtttu^a^ i«Ei¥a©7Ki/xfc, $i©b 

BOBBtfBS&snfcfcSfc:* J tog*«t75^ 
*75^E«^® (09*t£. i2 5tc^ttfM77 
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[0 0 2 5] 1 4 IClB10i(kffliSB(i, £j£ 

^SOT" KU-XtC^jS-r 2 ©Iij{g!©iIiSI^ BBE 
«#SfcE1tSnTV»*!B 1 ©B®©BiiS©'ftSlfcJE;i; 

t\ ffi£<o*5x»c#si-rs*5x#«gMa (0»j*fcf, 
Ei 8t^-r^^x^aa52 o i^if) ^7xct 

(09*l£, 0 1 8£jjVt&aROM2 0 7&if) i:, 7 

uxfcwjs-r 5 si 2 ©B{t©BfS© ^ ^ xtc^-r 
mvakts mmmm^miam^tix^^m i ©®<i!© 

ttJ£*3sB2©B«©BB*#a*i«¥#® (09*«\ 
Hi 8K^^B»»sIIS2 0 6fcif) h^Sf^Ct 

[0 0 2 6] M&g 1 6 fcESc©Bfl&$aS&B«\ B 1 

©B«*«8©«*te#wr*«itt#si.i¥® («*ar, 

20 010 tc^f JSP 2 1 MmcX-* 7f 2 2Afci 

a* 2 2 B^cif) t. mi <Dwm<Dffl&<omm : t*i?nte 
Km? %m 2 <Dmm<Dm&<D<m.®.it^®.-? % c t ic «t 
b 2 ©B«*£j*-r s^j«#a mm. 01 otc 

4ft if) fc*S&f«:«*, |g 
l ©B{fcr>»j^fc74JSLfcteBtcBlg^r^-r?>c fclc 
£ 0 , £ l ©HfcOfcKOWW^tt^fttettJS-r SJB 2 
OB«<oa»<0««**ai>* c i:^r#^i:-r^o 

[oo2 7] m&m 1 7 ^E«©B««is^Btt, m i 

30 (09* If, 0 1 0(c^-r«J#^tBa5l 2^: if) 

[0 0 2 8) m&mz i icnm<Dwigi!&mmmte, 
*m^s*v ^ i ©B^otaaoww^-n^noftf? 

mu M^m>\ m 1 ©B«©«»©««**-n«i 
Eit-r«, ^ i ©a^© i Bffi^«fc o^v^E«s«©a 
40 a©B»Eis#is («*tf/ai dt^-r»«atsi«ffl 

^*US|J1 5Afe«fetf 1 5B^if) t. «»©BfikEtt 

^©x-n^ntc, ^ i ©H»©aa©ffl«*n^n%» 

#Jitfi:^©7'FUX^. ^©£ 1 ©B«!©1fia©ll«c 

^-n-rncijj^tcs^T^jffli-rstiifefc, aa©B 

«E«#S©E*ffl©R*W L*»JW-T (09 
*tf, 0 l 0i:if3>hn-7 1 4 A*5«fet>*i 4 B& 
if) i:*Wr*ci:*W«fr*. 
[0 0 2 9] M$9I2 3 (cEtSOBtMOaSEBti. £ 1 

so #g (0y*(f, 0i oic^-f^-^xvv^aigM 3 



(8) 



«fBB¥ 1 1 - 1 6 4 2 6 4 
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ftif) iu ^l Offline, 5/— >?-x:/5W£C;fcfc* 

IS (#Jx.tf. 01 Otc^-rnvha-^ l 4 A*5<fcl>*l 

[0 0 3 0] «*«2 4 (ClBttOiiittffiSSBU. SB 2 
©B^%7^£y vi^Ti, 7 (ffllAtf, El 
l Otc^-rSHL P F l 6&if) fcSetcfliASc 

[0031] nmmz 5 icizm<Dwigimmmmiz. m 
oT?^;i/*y >^nfcfB2©B{t*s\ f 1 oist 

|Hj— OB3R»K:LTtb*"S-*m*¥a (tWAtf, 0 1 o 
[0 0 3 2] fi*gf 2 6 {c8Btt<0BC»&9£tll(i. B« 

sensor fux©3 m i ©s«<z>«**«aEis-£ 
0 1 2fcs-r«*a*75^astt»4 2is&zfmm£.i$. 

g|54 3&if) T'KUX^Hi^Stc.toTlftasnfc 
H«iE*#©OT F UXfcttlSf 3 Si 2 ©B«!©Bfit$: 

01 2 tc^-r Bissau 
3*4!) fc*se>Km*.scfc*w*fc-r*o 
[0033] m&m 2 7 iz.$ffi<Dwmmm&wi*. r f 

§7^^*IB1«#S (09*. tf, 01 2fc^-r»*ii*75 

[0 0 3 4] »5R^2 9 icflBttQBflt&a^Btfs £fi!c 

#K©T KUXtefcfJfrrsS 2 ©B<l!©BfK£\ BfgsI2 
tt*&£BB«£*iTi^3S l ©IB«OH*OttKK:jiSi: 

0 1 8tC^-f ^X#»g|5 2 0 1 £45) t. Z^^C't 

(0VX.& 01 8»c^«aROM2 0 7 42) £:> 7 
FlxXfcttJ#Sfc<fcoTfcffiSnfcB«f21MS©7 F 
UXte*tJSf 5 SB 2 ©Bffj©Bs8© * 5 X fcJtJEf 3^ 
MfllRfc. HBIBW^SfclBttteftT^SSB 1 ©Btt© 

^tB#StcJ;oT^ai$tifcB^IE«¥S©T FUXlc 

»iw*jb 2 cm*** 

0 1 8(c^-r^?flij^*(H]ss2 o 6*H) tzmtzct 

[0035] w*^3 6 icmmowm&mxmt. mm 
mwmwt>\ m 1 oi«*hw8« ib i ©Bit© 1 b 

B# «fc 9 £^f21t.g»©BM21g.¥JsS (09*. If , 0 4 

sf«MMflB«ffl^*u»i 5 «: if ) **u 
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5 k fclc, BMH1f.#S©feitffi©B!^t±S L 

[0 0 3 6] 11*314 2 tcIH«©B«Saa»?Sli, B& 
jflSSsfitf, ■«B1¥8M)7KU^C, !Bl©Bft!© 

ts-T5TFuxtc#^ji*n5, ^^^ffiti-ri.^^ 

10 **I21g¥K (fifO A If , H 2 5 S-T » # ii* 7 7 yffitt 
SP4 2&H) *S€>fc:*U TFUX^ttiXf-yT'lCfe 
t^T, ^^^"I2lf^g?r#^-r^ci:tcj:»3, W, l ©B 
BOBjRtf i5«*nT^&^BBK«#®©7 F l^X^r 

[0037] «**4 4 ic$Em.<ommmmi5mit, mm 
«lt^3^«!i«se**© (0ij*.tfs 01 sic^-r^ 

SROM2 0 7%a %2 6K:*sU ifigXf-yytfe 

20 ©7FUXtcttj£?-5MI2©Bfii©B3&S\ IMSSf 
SKEWS nTV%£ 1 ©B«©Bf£©tt®fc:jSCT, 
mS©^5X©5^©V^-rtl*HC^«U TFU'X^tb 

xf7 7 p -e^m?nfcB«iBe^e©T f uxtsais-r 

T«tti3Enfti«E*¥ao7 f uxtcttts-r 2 © 

[0038] «*iS5 1 icmm<Dwmmm%mz, mm 
30 «iasB*^ m 1 ©B{t©«3a©««^^n^ni2«-r 
Si ©B^© 1 Bffi#<fc o^^E*s«©a»osi 
#i2«*gs (00*. if, 01 o£svr#«flas»fli**'j 

SPl 5Afe<ta*l 5Bftif) Wlt-^mx^-yy 
tc^3V>T, 91 1 ©B«©«IS©®*S^n^n©W)%«r, 
^©S 1 ©B»*««-r5Hi*«l: DUB^l/^ffiTttai 
2B«Xx>y7tcfeV>T, ^©B^KIS^S^n^ 

©TFU-X^r, ^©fg 1 OHitflOltKOWW^tl^n© 
»*K»^T»JW-r 5 k i: fete, ^§&©B{|i!21i¥l& 

[00 3 9] W*Jg 5 7 lC|2«©B^MS^?*li, It 
9mmWi)\ ■»E1t*«07KU^K, SI 1 ©B^© 

^*f21S¥S (tfflxJf. 0 1 2K^-r»4rii*77^Ett 

v>t, 7 7 vwm&wtwtk-s z> ctiz£z>. m 1 ©b 

{^©Biit^S^ftT^&^Btt^ti^a©^ FPX^r 
so [00 4 0] li^JS 5 9 tCf2^©B^5aS^^«. Btt 



(9) 



ft FwW 1 1 - 1 6 4 2 6 4 
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mLT^z^m&mziM.^®. cmft*, mi sic^-tm 

&ROM2 0 7&£) %2 6tfU £fiSUx>v 7^*5 
l.m2(DH^tDi®^<D^7 7>tC^jS-rf. : ?-W^i:. ll 

T&aj * tifcH^ia«¥s© t Hi^xtc m-r s ig 2 © 

[00 4 1]%^ 4?JffcC©re«ft, &¥g£±f2L*: 
© in m&t £> c t $rjft<#-f £> & © T ft & v \, 

[0042] mi ft, ^wzmmLrcT-isWa >s 

[0 0 4 3] ^i— 1 ft, 0f>tfe7VftTfif 

nfcSfifi^e., ^©^^^©-ri^t"^ 

SMfUf^ifc, «1SU L P F (Low Pass Filter) 2 
tcffi^-rSiMc^tlTV^o L P F 2 ft, *<0'&.fSL 

olCZi-SZtlT^Zo A/DSSI»3»4, LPF2©ffi73 

^tr^u^f sc fcicttK 7*ny©f-nz5?a 

<fc3fc£lfi£lR]<0#T*)jgL5**ISS CfiSD L, D/ 

AS£86»5Ka*-rs«t5KasnTv>*o d/a^» 

§§5 ft, £#«IEaM*»&©7^y*d/©IIi«fc^*D 
/ A^^f?> C i: Ulcfc 9 77~n 9~{tmt L, C R T 6 
ffl*t5J:5lc4ShT^S. CRT 6ft, D/AS&! 

So 

[0044] at, ^commz-o^TmwfZo 

[0 0 4 5] =f-=L—t 1 T>7-tT'Sfl?nfcS 

*m LPF2*^UTA/D««B3K 
tH7}2ft3o A/D^&g§3Tft, LPF2^LT« 

«iEffl4ic#fg£ns. 

[0 0 4 6] C CT\ BwUT^4^ff, ^a— 1 
L P F 2 tOFI, *fctt£#*iIE«M i:D/A^&§§5 
£©fimcft, Y/CiMBIt-flDffio^&saiiflliffl 
a^fT^EB^^etlVS. &*5, A/D^«|g§3T' 
ft, ^ClC, Y/C»)iS9©3>#5?y hffi^tfA** 
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ft*, 13. 5mh z&ht, ^nfn^yyjyw 

[0 0 4 7] "S»«IE»4tt. A/D^g§3^e>f f -i' 

H*:feU D/A^fg5^UT, CRT6tHJAt 
So cntcfct), CRT6Tft, tFf DjgU^^cD^V^iffi 

10 [0 0 4 8] #lc, 0 1 ©SatfiIEI»4»«:fcW-SS?!>ig 
[0 0 4 9] £#MjE»4tt, SlS73[p]©#T 9igL£* 

[0 0 5 0] Sitt#|q]©«TDjgLS»**trHiffc 

&©<fc5lcLTf"ffcn3o 
[0 0 5 1] 8P*., 0J*.ft\ m2lcm~?£vlc, 

SSSETJfS]© 1 yiJKffigU *C£:»3ft£>7t©ifi« 

so ©ffiffltfrsiffli: UcHH#tRKc-fnT^< EftiTS 
[0 0 5 2] C©«-&, 355SN7U-i^taif 

St, 02 (A) ic^-r^-Ti^tc, 7c©H&£:jfe4 

nso 

[0 0 5 3] ^C, 1 71/-AT'li, ^7b- 

40 «*MI6ti5. 

[0 0 5 4] L<PL*tf6», ±jSLfc<fc5lC, 
©fieffljb^M 1 1 1 SH73 |p] 0° tiT V^T^I.© 
T', 1 7l^-i»Tl#6nS^@^ft, ^N7b 

[0 0 5 5] ffioT, SN7W i»JC33tta-9->y;l/fll 
CUtvyj^^ (B 2 (C*3V^TOEPT*^-r) 7t© 
iS^©{5tg©S{t, O*!)5»B«0»*lC»iSLfc{ft 
so WlcteWlL, ?<D®m'<£<DVl'ZfV^-y&lz*HfZ>-V-> 



(10) 



& fflW 1 1-16 4 2 6 4 
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m^<l£, ^(DfaBl^ 0 2 (B) tc*3V>T^SST'^-r<fc 
[0 0 5 6] OT> IrHSIc LT, m%CD7U-l±lClStf 

;m*ttA/ew»<ilfc*cJ:D, 0 2 (C) 7iS0 2 
[0 0 5 7] tUiCfcSK, ^^tS^CDtt^tc^JCLfc 

[00 5 8] cnti, ^jtDJ;5^%^.^ci:tTj^^o 
etcfe§7j<¥^^±T-{±, 0 2fc^;L7c<i:?fC, fc<D 

-Acoil^«fig-rn«\ 7rcoili^^#p>ti5ci:tc^ 
[0 0 5 9] Ut_fc©«fc3tel,T» g#.*iIEg|5 4T-ti:. 0>J 

S3 (a) icTr.tzor^ ftrsmcmm-tz^fr 

W<ctlci^ Ir]0 (B) tcjjvrj; ?tc s SS73fR) 

^ © & v m £f£ £ ft S .J; 5 & £ ft T v ■>« 0 
[0 0 6 0] &*5. J^±<D«fc^^:^iii^P)7CCD®ft 

[0 0 6 1] 2£>lc, £g^«i!i:LT, ^(Dj&Vitfmt 
T5«fc5&fM*tf^£ftTi^3iI^;:l;i\ ^©Jgtf© 

v ztfjtftm^ct (vi«v2T'«Li) # 

i2SgT'fe^o {ML. C©C t (vl«v2t*$5i: 
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[0 0 6 2] ^tc, 0 4(±< 0 1 <Dm&aiE$l4<Dmi$. 

<£9, M*^if%}l»-r^C < ttCc!:»)f#e»ftfc. 

t Sr-T £> S^H^X^ £ ft 3 t © i: "T £><, 
[0 0 6 3] ^I^-A^^'jgpi Hi, Mi!-ri2 7^ 
-i><Dg#iS^rett.-f 5<k5&Cft£ftTl^3o IP^> 
^l^-A^^USPl ^b-i^t'J 1 1A33J: 

10 O'su^lx-Ay^eU 1 1 B^SU myiy-L.^'ev 1 

•J 1 lBtt 51:7 U-A© 1 oMOhu7U~A «£o 

t, m7is—L.tfm7 h>—J** ; ev i i At«*g?ft§ 

i!tutT% =t(Om.7V-K^^^ 1 1 AtC|S«^ftT^ 
tz7\y-l^> ^ft^ftSE^-ricfc^tC^^ftTl/^ 

[0 0 6 4] Kidman 2ti, 7i/- a^^uspi i 

20 J;3fc^:^ftTV^ 0 ^*5, ±^LfcJ;3tc. ctf 
Atl-$ft%(DT\ i^iSffi (171/-W {COV^T. lO 

cornet Y^if^^n^noicr^nx^^o m 
cc-rj-ti, mz&mm\ 2«, 

[0 0 6 5] CCX\ mm£K>fflfr^mtiLT~<DW)2^* 
•$T*m—<DB<D7tiy wi7\y— AOm^^fitBfc 

s-r»«)tc. wo7^ (tTF, mz* ^m? 

[0 0 6 6] iii^*{jl-E?ib^^^ h;P«tttB*r«*fr> 

esAtf, 0 5jc^-r^'5ic, mmt&m? 

<5iM (0 5tC*3V^TxgiT*^-rgP») ^5f?46ftlf, 
so [0 0 6 7] 04{CM»3. ^->^x>->*1ttlia5l 3 



(11) 



<ftffl¥- 1 1 - 1 6 4 2 6 4 
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14, ^b-A^'JgPl l%^M-?2>Ztlc£9. Vfc> 
®%i/-y : ?x>> ! %:tkBi-tZ>£oi / crj:ZftT^%o EP 
^, S/->*-x>2^ttH»l 3«, ±5£L;fciB 

ov^T<J0lS5tt* < mjE©Wffl[JW±©»^ M71/-i»i)^ 
SI? U— A K 7> I* T >^ x > SWfc t> tz £ ¥U5£ L , 

[0 0 6 8] 3VhD-7 1 4(4, W#^{±S0P1 2^6 
h/HCl-^^T, »«StiJjiffl^*y»l 5 

it§i9i:S2ntl^, £fc, nyhn-7 1 4 
«, ~>— V-f-x^^ffiSPl 3^6->— >fx^T'S 

*©*:§<3Lfc2:*» fi?0jaiij3gffl^^';api stc^tt 

[0 0 6 9] HMMfcfflJiflM^yfKl 5 14, g&BfRO 

1 7 is- a# «t o £vE«s«**-r * * * y & 

SP1 1 ©JPt7b— A^'J 1 1 AtcEi*S*X7cS!:7U— 

R^tHLT, SllL P F 1 6lctiijj-?Z>&5lcte-$tlT 

[00 7 0] BP%, »»«tiJSSffl^*UWl 514, #J*. 
(4, B6£;S"r«J:3fc, 7K¥7?Ir] (*¥it*lftO*lRl) 
tctiPH* <1<DB^U:ovT©B{St :> — ££\ SS^Ir] 

ph* ^pb, pv* >4Pvt^9tfet), heot, mm 

**Jjfiffl**y»l 5«, 7j<¥73lSllCOV^Tl4, g^B 

[0071] ccx\ mmmmm* ; ev&i sotk 

5©«t,fe±OE11fH«*J8i^i (0, 0) i: 

s/— ^>->+;l/ic#^nT*3t)s St^t, fefr£> i + l 
#ST\ ±frP> j + 1 #§<D*e*tT KUXI4, ( i . 
j) iftoT^i, 

[0 0 7 2]— 75, t§*f7FbX«:, 0 7 tCjjVT J; 3 
Wi&f? 5 t><OT\ ffl«7KUX>W>^Ofe^P, i + 
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±3^6 j + lSSOfflJtTFU^tt, (i, 

j) tssn^c 

[0 0 7 3] tlM7KbX^y^l^ 3>ha- 7 l 

**>J»1 5^©B^-£©##£*, feitf^Cfr 
£©B«^-£©S!#-ffiL{;i:, 41tt7'Kl'X#'f>*% 
ifefel^ttS, WAfcf, PbX 4 PvBifi©l£B 
(HH£fcVTj&ttT?a^r»5» (LXT, iSlC, 

10 i) 0 

[0 0 7 4] cct% ±i£©«J:5K:, ffflkttflSBffi^^ 
ygpi 5^\©B^!x-*©»?&^{;i, T^-feXlBB^ 

ti, PhX 4 PvBlOKifc^otl/^o tot, C<D 

/£f *Sit*lfilOB*»0 4 fe<DWm<Dm 
CtmSo C<DJ;3fc:L;fc©t4, 0 2^031^ 
20 LftJ;?(^ M^B^S-? U— Alcovt, ^oSbt- 
K:»j6Lfcffi«»cBil6*fi3£LTV»< cttcty, gjg 

[0 0 7 5]iP*., T^-tXHSH'NO 1 71/- L.com^- 

7 F l/X^-f >^*^-T7' F UXfrP.3 fiioZlCfifrtX 
^•tDiSS, 2*B«»c*»S 1 / 4 HJR»*ffl[©Sia^ 

J65.nTV>#, Slt73lRlOft?»fi^4flgfc^ofciii^! 

5<0Tf, pt*y«5l 5^r, »«*«3iffl ^ * U Wfc p?A, 
TVS) . HP-6s SH73(6)©-y>7 p y>'^CDia*M^ 

[0076] stf, m4izmo. m#&mmm**:V» 

JSfcKDMm&ffmimLtcW&T 1 — SilLPF 1 6 

»c^ie$ns<fcatcft^4T.Tv5o iilpf i 
so fiSt^^r, giiTStPio-y-y^y -y>?£kv>m$\ / Hz.*-? 



(12) 



t$M¥ 1 1 - 1 6 4 2 6 4 
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Tfc8f»JjgLE#a*£i;av'J:3fcMfiU 7 b- A;* 

LfciHfrr-**, «Atf35'fy OzkJFjtaMR) *3 
t % 9 4 >» 5 > frZ ft 3 BB««flliS b T 
[00 7 7] Jfcfc, 0 4©3I#*iiiEaP4©lMlHCO^ 

[0078] 7Wi»«y»i lceae 

S7l/-A^t'J 1 1 AtCfBtS^nSo 

t>\ myu-htLx, i i ambii 

StiatfcfcKs l/^ST'^b-A^tU 1 1 AtC IB 
***iTi/->fcg*Bi«j!>\ W7U— AfcbTfflj71^— A 

^tu i i Bfc«a»*nnBii«n*. ot, 7wa 

[0 0 7 9] 71^— A^ygPl lWlz-A^t'J 
1 1 AfcH3V>T\ W7J©71'— AtfIB1t£*l.5i:. ~>— 

>^x>^ffigpi 3-piis iz-^fiy^mts 

[0 0 8 0] CCT% >^-x>y&tfcJgP 1 3T'(i, 
§IO©7l'-i>A , l7l/- A^U 1 1 AlCfB'ltSnfc 
fij7U-A^^U 1 1 Bfctis ^ffffift-r-^^ 

iBtt«nTv^^ftJ!>, w#©g#©tettffi«iJb*fc# < 

CCTii. ~>—>3-x.>isfi\ £tcl$mW<Dy Is— A# 
S^U-A^D 1 1 AfCfBit$nfc<0*-'^ES<J-r'S4^ 

[0 08 1] 3>hD-7Htt, ~>— >^X VS^ttt 

<fc5^ xVv ? THift<, 517b— A^^rU 1 

1 A'\©aflJ©7L—A©fBifi.) *&m?Z>t, 

7S ^SliJiaffl^^UgP 1 

t*. BP^ *S*f7 Fl^Xtff W*7KW<0 

m& (o, o) se.^ mto&m&m**: 

•JSP 1 5 OE*«*r^T, mS©«MW«K * U 

-So 

[0 0 8 2] f LT, Xf77S 2Cit». I7U-A 

i i AtcEttsftfcsatfsatf, ^t^iu^ffl^ 

^Ug|5l 5{C«$&?4aTfB1t^n^ 0 C4>£2tfiitt<Dft 
±S$Lfc«fc-5t;:, T^-feXlEHrttcfTfetU 
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[0 0 8 3] *©&, Xf-yfS 3lcm^. Tt^TM 
HF»3fc::}3l,->T, ^Bi^cDS^jA^WT^nTV^l/^IB 
««B«0«M^fTt)n*o HP*, Xr77"S2tC^T 

feVfefeOi:**. fCT\ 7,f 77"S 3m 7^-fe 
vMEtt««©ttH#fT*>ns. JUtWKtt, Xfy7"S 

mif, Jc-o»*i&»3yfTt>nfceB»^ ^©t© 
3^-rvtcntf-^tx^c 

[008 4] *HIB**7"T*k, Xf77S 4lcit*, 
1 6*5j:d r 7U-A^^r'Jgi5l 7 «r^LTtH73$nS 0 

[0 0 8 5] ^©t£, #©7b— A#7U—Ap<;&Dg|5 

i i [ctt^nsi:^ >^x>^&uja5i 3 m 

frbrnfe-Z^o Xf77S 5tC«V>T, ->->^x> 
[0 0 8 6] — Tjs XT7 7S 5K*5<^T, 

>^ftj^-3fc'i:W5e«nfe»^ xf77s 6tii 
30 idt^mspi 2fc*3v^T, »*^^ h;i/A^ta$n 

So ft*3^ CCT-ti, SilTjlpJtcov^Tti, ±a>Lfc«fc 

[0 0 8 7] CCX\ fi»7HW*^>*tt« 
7^-fe7«5H*\ ±^L7c<i:3lc, SiS73(p)ti:oi/>T 

it. m&mm<D 4 fls©BisisaK»fl?r *is«s«*^-r 

[0 0 8 8] rattTKl^Xtf-r >*©#!&&«, Xf7 
7S 8^51^. 3K7b-A^^U 1 1 AtcfBIS^nfcS 
(Xf77S 6T-lf^^ h;l/jb^ffi$nfcSi 

T, ^©Sl^iii^ti, Xf77S 2KfelJ*«^fcBI« 



(13) 
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ZtfMfrmZtl, IlLPF 1 6fc<tt>*7b-A^^eU 
35 1 7«VUW*Sn4, 
[0 0 8 9] ^<D&, Xf'^S 1 OteJt*, S&B<i! 
tf*l7LfcfrH3jb\ BP^, :7U— A^'Jg|5l 1 mo 
< £ o fcifr if 3 frtftyg * ft 5 o Xf7 

SB 1 1 (C^Stlfti^, 7,7-v-7S 5lcm$. 

T% Xf7^S 57!jSS 1 OOffla^»*)iSSft*o s 
fc, X-r-y^S 1 0£*5^T, S*n»A^»7Lfcfc¥iJ 
ffi£ftfc»^ «M**7-r*. 
[0 0 9 0] Xf'^S 5 TIMS 1 0 jg£ 
ft^C i:tc<t»3> 7^-feXS5Hrt»C«, 02^3T*Si 

BO, *0»*fc»(Sbfctt«KHJlSjWBffi*tU Cft 
TcOBIg! Gg2<DBflO tfStSftHK. IP 
v>3U 7cOIB«K:*Sft«Sifi[^iSiO«*H«a 
A\ 2#HflM>zlc¥j£iE»§IHI© l / 4 teJtfW 3Jii&a 
<D 1 /2J^TT'feofcfrft^ Xf7/S 57bSS 1 
OO^tfftHllOiBSftSC tlcit), T^-feXEffl 

Jb^fig*ftTV^< 0 
[00 9 1]foT, C<Di5;S:#r>3jIL^#.cD&^B 

a, *©ft&©e^fflJi***j:$ ate ±9* re 

[0 0 9 2] CRT6*\ S*B«0 4 

S*CRT6»C«*&-r«!l4:T?, MiS73[p]<DjiT'3 3lLS 

[0 0 9 3] ilCT'li, W(MKMfiffl^«UAl 

5©ffi*«, SfiLPF 1 643,}:tf:7U— A^^Uttl 

7 s*n*£n— ofltfltft&trr 

nav^, SiiLPF i 6ic&-?xmwfflmt£ti2>rz 

[0 0 9 4] fcfc, TcOfflffclCdSftSSiS^lRlOWB 
flttSW, 5*B«0*¥*ftJII!nB0 1/4K»fl?r* 
H»»0 1/2J:»)ltl/'»JB^ Xf-v^S 57bSS 1 0 

?fts sja^ri^Kosfosbs^ftvaw 
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TV-»fcfc<WBSJ:©JMKS>, BBBOS'taSrtaSKfcHfcfi 
[0 0 9 5] *IC, M 1 0»i, H 1 ©£«tff ISM ©flfi 

TTii, JtOBtfBtt. jSfi^B&f 3„ BP'S, c<D^2*ffl 
10 1*4*4. ffi8#fijffi2 1 > 2 A*«fctf 2 2 

B, ^*'J23A6itf23B, Ifctflc6jft82 4 tffr 
fctcRtt&tiSfcfcfclc, 3yha-7l4lftli)Si 
fitiJjSffl^^'JSBi stcttAT, 3^hn-7i 4 At 

1 4B, S^BMflUtCffM^^Uff 1 5Atl 5Btf 

^ft^ft^BftTv^ffcii, H4»cfctts»^fcS* 

[0 0 9 6] 0 4K*5V>t«:. ^BffitfiiO— <D»J 
**-r5S#ffi«tfA*Sft*t><0£Lfc* t , CCf 

20 «*tf» mi £m2<D2-2<Dm&frt>%zm&m® 

[0 0 9 7] £C0J:5tC, ouT'tt, Si t^2(02O 

2 IT'S, tttrttfflffii 2©tB2jtca:3VT, £&H«fe 

[0 0 9 8] IP^, Sb^^mSPl 214. 0 4 tCfcV^Tte 

*«ftTV»fc#, CCTlt. £»fl«fc*, tHIAtf, 8X 
30 Sli^l 6x i 6B^^iftoya-y^{c^SiJL7c^"a 

[0 0 9 9] fSUKtflUgP 2 1 W)#^tBgi5l 2*6© 
iS^hW, K«f5B*cDB|gfi^3 LCOM^^ 

40 ^jai-r^o bp-6, w*tf, 7b-A^^ua5i i*-e,m 

^2 2B%*7KU CfttCct0> ^10Sa^«fi5t 
•r^B^Bfgffi^r^^'J 2 3 Atc«^LTffi«$-ti: 
So Sfc, yi^-A^^r'J^l lA«&lB2 0WK««jft 

2 2B^*>{CL, Cfttc<t»?. 3l2 0flWE«iAt« 
B^tDB^ffl^r^^r'J 2 3 BfcfltlfcLTKttS«S. 
so [0 10 0] JW±Oi3»CLT. S»Bflttt. ^1 tm 
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2<0fW«fc:««#SiJS*u **U23Afc23Bfc*-ft 

[0101] Sfc, «i«&fflffi2 Hi, Si ^fcli^2 
©£I«l3:ft*-f S l-oWt^ #J;LU:\ ^©£ 

{cg-3^T#i{K 3>hD-7 1 4 A^tclt 1 4 B(C^- 

ffl p« u i 5 At, 3>Hp-7 i 4 Bis£ifBt$im 

i A&zzsMmmMmmt^v&i stc^-r^t© 

T% rJVha-^l 4*3Al>*^Sfimffl>«^Ua5l 5 

t'J»15A, 3:fctJ::3>r-n-7 1 4 Bfeitfll?^ 
fijjiffl^^'jasi 2 3A^fc«2 3 B&C 

ises titcm i ^fc«m 2 (Dm&ttnmt Lttn^n 
[01023 ffot, ccm mvmmm**v& 

1 5A^fc«l 5 B^-tl^nOT^-bXlSHrttc, Si 

£ «£ 2 o««©7)cT^aE«oHo(ftlieiB*3b*B^ 
^n, cnic^Os ss i ^fc«S2©ffl^n ; rn{co 

[0 10 3] 3>fn- =y 1 4 A 3: fete 1 4 B 

[0 10 4] »«fi|iJififfl^*U»l 5 A*fc« 1 5 B 
F^Ottetiijlg^igSStlfcS 1 SfcliS 2 

It. I1LP F 1 e^oitF^U—A^^ErUgP 1 7%ftL 
[O 1 0 5] CU:OJ:3E, Sl tS2 0 2O(D» 

[0 10 6] &*3. ±^©«-&{c43V^T«, £2tifi{fctf 
20(D^*>e>*5tOi:Lfc*\ 5*®«#3J£U:© 

ft^n^aag lt^jk-t § £ a t-rtitf &<^<, 

[0 10 7] $ £tC, ±jZg©S^tCti, Sit73[R]£D»T0 

n«KLT(ter*cfcOTii6"e**. bp-^ Guar, 
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[0 10 8] Sfc, ±as©«^ictt, SK^IrHC. 

[0 10 9] B7fc:j5SLfcffi 

So BP*-> ^S, X^Pb' , Y^Pv' t LT> *6MT 
FUX*< (X, Y) T«?nifiIA^ Z^-teXSSffitC 

(mod (X. Pi' ) , mod (Y, Pv" ) ) T?3t 

^nsp^fifijitffl^^ugpi 5 0E«9WiK«§«n 

{1U mod' (a, b) (i, a % b 7?^»Lfc £ t 

[oi io] ±5fi©»-&te«:, m&mm<DW}% 

[0 1 1 1] p* = f (P) 

{bu f o it. tmft<Dwmz-v-7-*)->7)i-?z>m®[. 
30 [0112] c<dm-£. f o (ommmztg o i:s-r 

fc, 5£P = g (P' ) ^fig0ito 0 
[0 113] «£t>T, S*jS#P' ©. 7C©iB^P-^© 
«7cti> ^*iii^©ib^^diL^<T i E>> «aW»<: 

[0 1 14] IP'S, ±K!!L/t«fcatc > *f|B^«^ Tt:©® 
^p©S^SttH©ff^ «flfflttk:a 
^■TS«»7b-A©S*iii«P' frZ%k#>, @^©e 

t,©T*fe5j!)>P>, M^g 0 fifl^tfx 7C©Si«P^ 

40 aepf-^ttstttc, ^-©7x©h«p%-9-^-9-> 

#*&*cfcjb<5Tli&?fc»K 7c©iS®P©a7t;l±v c©i 
3tcLT**ftlH8g 0 tc<fccTfTa<i;atc-r§ci: 

[0 1 1 5] #tc x 0 2T-^bfcJ:atc. jS«(DM« 

flfi, atqkffttfiS ft (±«P^S©il^ (WT, 

so jgl[, SD (Standard Definition) W&t^o) 
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73 3 m®&<DWm (JWTn SEt, H D (High Definitio 
n) B&i:^?) icgg&L7cD, £fc, ffi«*Sfc*Lfc 

[0 116] fCT\ 0 1 Hi, S DISfDfUfv'H 

0*. 0i{c*3it^«^i:«jS-r?)a5«-lcot^Tti, 111 
— O^^LTfe^o 01 1 ©xHf^a 
®$14, S*«jESB4SfcttCRT6tC«AT» 
g$>g|53 4 S/£liCRT3 6*^n^tX^te>nTV^ 
flS«* HlO-rHf^3>S««i:a*Wt!:|Hi*fc«ja 

[0117] mm&m&&3 4«, a/ds««3*»b 

OSDMt, HDffif>fca»U D/AgSI»5tC« 
SgTSJ^K&^nT^So CRT36B, H Dilute 
ttJS^£>it5#f#S©CRTT% ffMOE«ltt3 4*6, 
D/ASJ«!«5*^LT«l&*n«HDHi««:*^-r* 

[0 1 183H12S, Bl 1 3 4<D«t 

JjSc0Jfc^LTl/>i>o &*5, 04>, 0 4 3c7ct401 0<Dg 

#»iESP4K:*its«#fc»*S , r*a!»K:ov'»Tt4, m 

[0119] ap-g, »«fia»a53 4 »c^r(±, hi 

otc*5tts=i:y ha— 7 l 4 a, flm&MSJS;*'&Utt 

1 5 A, 2 A, fci^t'J 2 3 A-"£\ a> 

ha-7 l 4B, »«*tiJiiflJ**y»l 5B, X-fy 
f22B, «3J:t/^*U 2 3 BtC^JS-TS, MHOSSft? 

3o ffiU *«?«ffc*rs?x^hSfej««4 l.tt (m = 
1 , 2, • • • , M) , 0 1 0tci3tJSa> ha — 5 1 

fc^tM^'J 2 3 A-f>, nvha— => 1 4 B, Jgft&fiJ 
jgffl^UgP 1 5 B. X-Yy^-2 2 B, fe.tt/^^U 2 
3BtS(£tS3>ha-7l 4. »«SfiJififfl^*»J 
gfll 5, X-Y-y^-2 2. fcitf^y 2 3C9ftfifc, S# 
5&#75^E«»4 2feJ:tfBJ|S£j«W4 3£«LTl^ 

[o 1 2 o] »ta*75^nE«W4 2 a, mmmm 

77^i, ffflttt>mffl^«Uff 1 5 CD, J*jSt57K 
bXfc, S DHftOMmEltStiTb'tS*^)*** 
•Tl lf-yh©77^T% #R14\ IE*SftTl^*»#« 
1 tc-t-y h£ft, Btt£nTV>fcV»»£W:Otey-fe«y h 

>hn-7 1 4(c<fcoT. -fey h/U-fey h^ti§i3 

$1.7 KUXt, S DB&OBfgtffBlgSnTt^&t^li 
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1 5©Ktt«*\ »»«*E5*«rt-79?"T**i: 

U^7 CttT'tlio 
[0 12 1] Bf!i£j£gP4 3(4, «*ii*77^l5ti» 
4 2MMSRLT, fiPflUKMsfiffl ^ * U * 1 5*6R*tH 

onus*. wfiMciiiJiffly^'jaJi 5©, «jjBffiJM^o 
teed, ep*>, 3>hn-7i 4tc<fcoT, npftusiusi 

[0 12 2] &*5, CCTH4, tJIRfcf, 01 3tC5Vf «fc 

^n^nPHSfcttPv-fc-rst, 8?&af»JSi/i 

Pb' , Pv' (4, Pa' ^2Ph, Pv' >2Pv£&oT 

sisnsfto 2 «JULh©ffliR*iaii-r* c kj^-p** <t 7 

20 <fc7tc. ffi^7 Kl/X^>^?rIt,t±OjSi:t« 2 
Ph X 2 PvHiSOKfflfcSnTVSo 
[0 12 3] £6lC, »)$tttijffi 1 2T*14, 7}<¥75-[p]*5 

So 

[0 12 4] CCT% Sl»fiME*^x^h*<a»4 1 
14, *-©7l3<7X 0Rt4\ !«W«**^x^hSfej«aJ 

4 1 i (COI^T7ctti&EUrf i>c 
30 [0 12 5] ^©«fc7fc«fifcSnS»tfttSa»»3 4 
TH4, A/D^&gg3*6<DS DltW, ^-©7j<iF73[pl 
3: fct4l£H7?ft (BSSO Ztl? 

[0 12 6] BP'S, 7U-i»**y»l 1 (C*fbTt4, 
A/DS&IS3 (011) *6, SDBflUJ^flttfeSn, 
^CIT'14, A/Da»B3*>6<?)SDHMI', ±^L7 v c 
4:71CLT, H^EHSnTl/^. 

[0 12 7] ^LT, K)#^mg|5 1 2tc43V>T, 7 U— 
A^^r'JgPl HcE«*nfcS DB«<Di!l*^^ h;b 
40 t\ 7j< s P77(p]*54:0 : SE75'(pJi: < t, fcoSDifcoBI 

[0 12 8] ffi^t"Jgl5 2 1 14, «I%^m§i5l 2 7b^e,(7) 
so BrJEO^^x^KOWK^Wia-rSBJR (SDIt© 
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mm (&tf, mm., sDmmt^?) ) (ommm^m^ 

[0 1 2 9] £fc. @jigS#fiJgi$ 2 1 It. 2 3(CS 

3>bO-7l 4(4, ^jgflJiiffl^^rUgPl 5(i*5(* 
5ffl547KUX^y^^ ®UHc#tiJg|52 lfre>©»)£ 
hMcLtztf-z>T®m^ ^©&fK£©*B*f7' Kb 

*U 2 3 (cfBIS^ti/c: S DS^^rlBH^^^o 

1 4(4, »€ji^7^^fStggI5 4 2(clE1* 

fc^SfUJiffl^^UgPl 507KbX(C*tJSt^feC 
llc-b-yh-r^o T'^-tzX^H'xOS DilifSt 

[0130] fifoT. ccTit. M^mimm^ev^ 

1 5<D7^-trX|gBrt(c. Sit* |p)7cttT-& < , tK^F* 
rnl^tiS^SS^n, ctMc.ktK S DiIi^<D7.l<: ; ¥75• 
ft:}s4:ttW7^[R]©iIiii^&S\ ^fnt 2{gfcLfcHD 
BUSitfS^ (f'Jii) £tiT<^< 0 

[0131] &*5, 1 4 is— >^x> 

^y^y-r^T^otcy-fe-y h-r^s.) j^tc&stiT 
[0132] mmmnmmsi^v&i 5<DT?-ts\mm 

£>T; HDIHfr&ttJft'rSBiX (J-XF, MM. HDBfg 

«fflft\ SMHlfrifS*** »#ji*77^E*»4 2 
felWSWftCfcKJiDWJE L> IP'S, HDI1 

</^T\ HDiiJR*£j*-rS. 
[0 13 3] W*>. CCTIZ, m 1 3(C^Lfc«fc-5(;:, 
7^-feXK5H(4. 1 Hiffios DiBfi'Dzk^lRlgc/'ctiS 

fi7?ipj©iiiift&*, ^■n ; en2^{cLfcisti:m-rsT 

KUXSin**U 77-trXfBB(4, h 

<^£i:(4Pg£&V\, ^CT, BfH£j&gB4 3(4, T^-fe 
XKHrtO^T FUX<DiE1HiItf. S DBifiT-feSfrH 
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5*»*«JEU S DSiiSI T'&3ii^(c (4, *©SDliSR 
S\ *<D3:£HDHIRi:LTffl2lU S DSBRTfcl^* 

«T*S»^t*4» 77-fcrXS5B(c, K(c#t&3;*lT 
V* S DlHMS*fflV»T, HDIli^^LTaj*-r?.«J: 

[0134] J-X±<D=fc 3 IZ LT> Bjft^JjggB 4 3 

95 2 4 (Cttt;i&£*l3o 
10 [0 13 5] ^fi5cSP2 4(C(4, fteOiWBSig*?"^ * 

gP4 1 ifc^«»cbT^ , rsHD®jR-T?«j«*nsfa 

g|52 4 T-(4, CtlP.OHDH^T'lSfiic^n^^r^x^ 
htf^iih, C*l(C<fc»J, S Dffl«W>*¥#lRli:;fc«' 
SH7J|n]<DiIiSi£Si Og&g) ^•?n?tl2fg{cL/cHD 

[0 13 6] C<DH DBIH§!(4, D/A^§§5 (01 
1) ^LT, CRT3 6(C^nTS^tlSo 
20 [0 13 7] &(C, 01 4©7n-f+-|»5:#lL 
T, 01 2©ffi»^*:/S>x*F£jS»4 li(C*5tt 
*«*£i!lififli;**y»l 5-\COSDii^£D»^iA^M 

[o i 3 8] m i 4 <omz &#$a*i(4. 2 3tc 

1 7ls—l±lcj3liZ>, m£<D*7S?x* h*flMtr* s 

[0 13 9] IP"£. ^^:U 2 3tC, 1 -7\y— AtDRfrSO 
*^x^h*«j«-r*SDiil3R*<E*«n*i:. 

nvha-^Hti, Xf^7s 1 nc*5V> 

30 t, ~>— >^-x>> ! ^fcBgi5i 3*^©m^j«r#M-rsc 

i: <t 0 s zs^x. is is&£.\zrzfr E -5 

t*ijffi«nfc««-, xf77s 1 2tcit^. «?#aEfijii 
^^eygpi 5*"jt» hsnso ep^, 09cDXT--y^ 

0<J^{4*. «Si*T K U^©JRjS[ (0, 0) lc®W)-$ft%t 
tfetc, ftP^fifiMffl^^rUgpi 5 ©KttHitf-r^T, 

[0 14 0] LT, Xr-yfS 1 3tcii^ n>ha 
40 -7! 4(4. ^P.(C. »*5&*77dnE«W4 2t|B1t 
^nTV^#tii*-7'7^-r'<T0(C'J-fe y h (^U 
T) X-r>y7°S 1 4tcj§t? 0 X-r-y7"S 1 4T*(4, 
tl*t7 F 1/7 > * t fc±<DM^ t f % T 5 -b X 
©Hrtt, ^^E'J 2 3(cIE1t^nfcS DHigtf#t&3; 

[0 14 1] ^:*5, CCTU T^-feXeffl'NOS Dili 

isi£>»i*ji#i4, 7j<ip73(qi*54:a r Sia73rR]^v>-rn(co 

V^T*>, tgWT'FbX^t'^^^fg-rT'FbX^e, lo 
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CO 1 4 2] ^€U2 StCfBftSnfc^^x^ h<DS 
DUO, ^fif'Jjiffl^^'JgPl 5^<D»£JA^tf*l 
yr^t, 1 4fr£S 1 5^il^ n>ha 

-7 1 5*4. »#ii*7^^IS1tgI5 4 2K131I£nT^ 

KiiJjgffl^UgPl 5©7FbXlc*fjfc-rs»#&2*:7 
7^*, 1 K-fe-y h U »^^SQS^T-r^o 
CO 1 4 3] —73, 1 1 tCfcl^T, >^ 

6tcii^ 3^ho-7i 4«, «^fijgP2 l^m* 

igKiU Xx'y7"S 1 4fcitt? 0 X-r-y 7"S l 4fii, 
^©^Wj&cDtBttT' FbX#^>**«fc;fc±®lI*i: 
tST^-feXSgBrtlC, **'J 2 3tCf21»?nfcS Dl 

mt\ ±KEtfc<t3fc##ii^n, xf-yys i 5 Kit 

©TFVXtcttJ^S^&^X^^l lc-fe-y h^tl 
CO 1 4 4] U±(D&5%WZ&frmmt) v nt>tl-Z^< 

7c H D ®« # JfcfR £ tlT V > < o 

CO 1 4 5] tffl*tf» V^S. fe&SDlIHgi^liJjjc 

t^HftW^'x^t-^ 015 (A) TiSil 5 

(D) fc^-f £5 LTfeDs SN7b-im 

S DilifSiaTiMeT? (015 (A) ) , ^N+17P- 
■kT'W:, SDHi^f, gT* (015 (B) ) . SIN+2 
7U- AT?{i> S D@jiSh7bSk-!? (0 15 (C) ) , 

^N + 3 7i/-Am sDHim, mT% ^en^n, 

CO 14 6] CCD«-&, glN^b— -MC*3tt£ S DiSiR 
aTSMefi, 015 (E) {CtkT <fc 5 fflMZKW 
*W v * Sr« & £±£>]!j& i: f S 7 V -fe X^H ft tc *5 
i>7j<¥fe«tl>*Sil7^[6]i:t 1 ofefW FbXfc#t& 
IWo CCT% 015 (E) fcHo^Tte (0 1 5 

(F) 7bS01 5 (H) tC*3V^Tt|5]«) , SDW 
St&^nfcT'FUX^ »%WLtfLT$5 0 

CO 1 4 7] $e.lC, !gN+ 1 Xb-AK&ttS S Dl 

^-^->*x^ hoifi^tc^LT^iij^n, mm 

f, gtt, 015 (F) (c*rT<fc ? (c, 
*f7 F t^Xtf-T > * £:fi & 7x±©Ift£ t S 7 * -b XSB 

Xtc#£&3;ns 0 Sfcu SN + 27b-i»m«S' 
DBH*h7bSgO»*i&*^CJ3V»Tt,, 

SDP^hTbSgli, 015 (G) fc^T J: -Mc, ^© 
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#tD7 FbX{c#$3£3:nSo ^LT> SN+37U- 
AtcfcttS S DBfg 1 , mflltaWSt^Tt), ffi 

WVlttl. SDI*1, mte, 015 (H) tC7Kr«fc5 

,6 £ T « 7 * -fe xea fc *5tt & 7 J<¥ *5 i t>*S ttt7j [p] i: 
t, 1 0*5fiD7 FbXlC»£&i:ft§o 
CO 1 4 8] tt±<D<fc-Mc, S Dm&(DW}Z*. S DIE 

10 T, ffi*t7 KbX^>?^iiLT, SDH**, t 

^T^-bXSGHrttc*3it§7j<¥fcJ;t>*Sfi7j|p]i:t lo 

S3Z<D7 FUXlC«#iA/uT i V^< C 7j<¥33<kt>*S 
araiRjfcfc, SDH«0 2ffif©B3Rai:*ofcHDiB« 

CO 1 4 9] ^IC, 0 1 607D- ^A'— h*#»gL 

t, 01 2<D&mmm*zri?x*h*kim4 mc*** 
zmmsMimmt^vtsii 5^6©HDai3isowt*ab 

20 co i 5 o] 0 1 6 <Dm.frthL.mmi*. m 1 4©#^iA 
affla^y-r set teff tons. 

CO 1 5 1] feSXb-AlCOt/^TO. P^ftgiJ 

igffl^^E-'JgPl 5^©SDS3RO»#ii*Jb^RT-r* 

ayha-7 2 1 M\ Xf7 7*S 2 1 JC*3(/>T, «? 
«flE»JJBffl3«*U*l 5<D7^-feX|gHrt^lB«fii^W 

CO 1 5 2] H|g^fiKgP4 3tt, T<>-bXS5Hrt<D, r)t 
t©7 FbXtOEttffl^M-rStv 7vf'7^S 2 2JC 
fe^T, |*ji»77 ^Ettffi 4 2 ?:#BS x -r§ c tT\ 
so ^OTFbXtcWt&-rS»#ii^X7^-b-y h^nt 
V"»*frH3j!P**Jfi-r*o Xx-yT'S 2 2tCfeV^T, rFt 

V4V^*iJ3£Snfc»^ BP^> ^-OTFbXlC, Sfc 
SDB3RtfE1t2ftT43&? (WHOS'-y*-x>5?*l« 

tttasnT^e, ^7cSDSi^#t^$nT*5e» 

■f) x fol, f©7 FL-Xtf> 01 4©Xfy7'S 1 

2(c*3v^TU-b-y hsnftss©««-e«t) (J-^T. m 

^C&c^{!tfIS1g£nT^Sit-a-. x-r-y7 p S2 3tc 

40 jt*, ^o*ie«7Fbxtcwjs-rsHDi®^^fiSc-r 

S^SaS^Tton. Xf77"S 2 4(Citty 0 C(D^ 

^> Xf77S2 4m Xf77 4 S 2 3-e^eSt^nfc 

HDilifittf, ^352 4 {CtB73^nSc 

CO 1 5 3] EH^, ±5$bfcJ:3fc:, Z^-bXffiH*\ 
S DBtR^##i&*nfe«!|Rfc!a:o 
T^*i:t4l8&*V'»fc«>» B^fi!cgP4 3fti, S DiS 
3R*<»#ii*nTV*V7KUX (*fB«7'FbX) Ic 
0^/^T^i. SDiimTb^ WC«^i^ ^ SnTV^S7'FbX 

(WT, ill:, .KEfTFWtH) Kffi*«nTV 

so ^(DSDmm^m^r. TfcfBSTFbxtcttis-rs 



(18) 



WHH 1 1 1 - 1 6 4 2 6 4 
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HDiH*tf4j8Sft*o 

[0 15 4] —15, Xf-y/S 2 2tC*5^T, 3tS«DT 

mfeztitzm-s. int., f©7Ki/xc, sdbura^sb 



7b^, SDBJROfcSi&MM&ofc: 



50 , Xf'y^S 



figgP2 4tC(ii*^tl^c 
[0 1 5 5] Xx>V^S 2 4<DWS.mt. Xy-V/S 2 10 

U*ttTV»fci^i:«j£;£ttfc*£, Xfy^S 2 l (CM 

ai^ojg^nso —73. xf-y^s 2 5tcfev>Tx 7 

CO 1 5 6] Mn. m 1 707a— f+-h^#lL 20 
T, @ 1 6tc*5^§X-r-y^S 2 3 ©H DBfft©£fiSc$!l 

[0 15 7] B£££ffi4 3«, £-r«#Kc, Xf-y^ 

s 3 i tcfev^T, gjiBUT" k isxicmm.znT^2>wm 

[0 1 5.8] fLT, Xfy^S 3 21C51*. BHS£J5£ so 

954314, »«atfijjfiffl^ty«i 5^e». xf7ys 

E [y] =wi xi+W2 X2 + • • 
[0 16 5] ^CT\ — IMtrSfci&te, ^»l«Rw© 

ia^iWfflE [y] ©jft-&T*&3?T?UY' 
[gfcl] 

Xn X12 ••• Xi n 
X21 X22 X2n 



3 i ■efcmLfcKEttHiam**R*mu xf^^s 

3 3Kittr„ X-r^^S 3 3ftt, Bilg^figgP 4 314. 

[0 15 9] CCT% RKttUSaBB*ffiVT©, *IB 

14\ BJ&MH& 
[0 16 0] tCZT\ m&ffl&i£Z(Dmi&1tffiffiV 
14, *E«7Fl'X»c*tf&r*BBfcLT, SE8B1U21 

[0 16 1] fC-p, *ftU«A»4> SDIM, 
rc«£ftTl^fc^WH«ja#*fefrtfHDB«fcSE» , r 
*B«8£«IS«*$fcfc«3BLTi,-'**V *E*7KUX 

[0 16 2] C4>Bflk£&StBic43V->T(d:« SDI® 
X07HB««lb«BlSffl3a«fT3 c S DBffitc 

[0 16 3] IP^> 09* If* l/^, HDlMMtS 
HDH^OBsgflyO^aiJfflE [y] «r, iOfr(DSD 
BfR©BHtffl («T, Wf-*fc^5) xi. 

X2, • • • Bf^O-^SIflMBlwi, W2, • • • ©££ 
JBKMNcJ: 0»£?n«tt)B l ^tfS^ -r;Hc«fc t)*J6 
SCi:^^ C©«£\ ^SiJffiE [y] 14. «f 

[0 16 4] 



• • • (1) 

[0 16 6] 
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Wi 

w 2 



E[yi] 
E[y 2 ] 



XW= Y' 

[0 16 7] ^LT, C©R«Wg5£»C«/hgflSJ£%a 
fflLT, HDBBOBJRttyteiSV^WfflE [y] ** 
i6^Ci:^r%x.§ 0 COi^ gl^x— ^i:^5HDi so 



• • • (2) 

©BBfflytefl-rs^WfflE [y] oSie©*^f% 
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(19) 



tfflfW 1 1 - 1 6 4 2 6 4 
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C»2] 









r i 

yi 




62 


, Y= 


y2 











CO 1 6 8] 



XW= Y+E 

[0 16 9] C<DW&, HDBj^OlB^fiiylCjfiV^SlJ 
[»3] 



m 



aei 



ei ^ +62 -I 52 - +-+e m 



(4) 



[0 17 2] ^CT% S (3) ^J^iKwi 

• • • (5) 

[0174]S (4) *5<fctf (5) <fc9, (6) *>M# 

[0 17 5] 
[&6] 



• • • (3) 

[0170] «ot, iMiDsmmmit^ffl&mwi-e 
««■ l fc o ap^. &5K*«fc-r^w 

flsftwiiC, HDffl*©HSRffiyfcjfil^«MlE [y] 

[0 17 1] 
[&4] 

f^=0 (i=1.2,-.n) 

[0 17 3] 
[15] 



^ — xm. (i=1,2,--,m) 



aw„ 



(6) 



jepqi=0, i.ejXi 2 ==0, -• i:eixin=0 

1=1 1=1 1=1 

(Z x H x ll) w 1+(Z x '1 x i2) w 2+- * •+(Z x i1 x ln) w n=(iE x iiyi) 



[0 17 6] (3) tD&mi5W3.tCl5lfZ,m 

^x-^x, fiWHSw, Kif-^y^ *5«fctf9eMe 
OB5«^%J«-r^i:. 5£ (6) #©J:3fcIEJ££ 

[0 17 7] 
[»7] 



(ZX|2X j i)w 1+ (2X|2Xi2)W2+".+(2Xi2X in )Wn=(ZXi2yi) 
i-1 i-1 i-1 i-1 



(2X l nXii)W 1 +(2XinXi2)W 2 +- • ■+{ixinXin)Wn=(2X in yi) 
i-1 i-1 1-1 i-1 



• • • (7) 

[0178] S (7) <DIE*!73git«, ^ftS^S^SI 40 

&%Lw<Qi&tmvm£vrzTz>cttf-r?z, tot, s 

(7) ZM<£tT' (tb, it (7) *»<Ktt, a 

(7) iciov^T, ^ai«»w»i:^*«aT?«i«sns 

fcSctA^?5, fcfc, 5£ (7) ^fgOcfefc-pT 
tt, JflttHLffi (Gauss-Jordan<D#j£i£) ft£ 

^®ffl-r set jb^pjug-e* 3 o 

[0 17 9] W±©J;3tcLT, «3S£^i»J&2»w*# 

feT*3^, $e>tc jc-o^aaRwftfflvv a (i) k 

it), HD®jROH*fity»cifiV^8Bffl[E [y] so 



[0 1 8 0] %*5, SiSSaiKi, S DHM*K:tt-&SftT 

Msaatttjiaae bp 5. jij^sasTt*, a co rat 
ssa-rsefctf-e**., safe ftm&mvwm 

[0 18 1]|18H, J^±0<t3^iSJS5aiiKJ;'3, 



(20) 



nmW- 1 1 - 1 6 4 2 6 4 
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[0182] s Dita, ^^7>^aa?2 o i isxzfm 

t «t »> ^«M6&#«> .tafc-rsHDiB* cmt, as, 
asBstsfcv^) *©aaHii6fc:*ra;-r*sDB« 

[0 18 3]W5, 957>f"V7£ajBn2 0 2 Tftt, 

aBa*jc»j6-rssDBi*i:LT, mtf, asBis 

K»UTm«©ffiHI««*i:feSa»©SDHil6 OUT, 

oa&snss DBBfr&aujsn, *77.#»iH]gS2 o 

z/fr$>(z,ti^it>&\*)%Tz>nrzmt>\ &bb 
[0 18 4] mwmat, m%.i£. hdi»\ 

01 9fc33V>T, xWCaVTB* (HDfflJR) T?*WiS 
tl, SDIitf, ISieUc&^T, oept^-t®^ (SD 
BUS) T*Mf&-£flZ>t*?2>o BP*>, SDiB«»««, H DB 

S@T\ ±fre> j + l #B©S DBig (H4», oep-e^ 

-rw#) %Xi.j fc*u ntiucx t^e. i 1 + 

t% ±*>e.j' + i#a©HDBis (h*. xenr^-r 

»») %Yrj' £S-To CO«^ SDBJRXij ©{4 
[0 18 5] Vg, £3 S DBHttLTcD, w*.isx 

2.2 <DisLBt-$i.-rz>HDmmYA.4 tt&smmt-rz 

4.4 K*tJ£-f3S DfflgfcLT, 0>Rfcf, HDlS^Y4.4 
Srr?> SD Bill X 2. 2 **ii:t53x3 (tftxgg) © 

SDIIXi.i , X2.1 , X3.1 , X1.2 , X2.2 , X3.2 , 

X1.3 , X2.3 , X3.3 m 1 9tcfc^TjftiS"eBA/z?& 
sbb©s'dbb) tfttm^n, ag« (h 

DBS!) Y4.4 <Di'7X^yyi:?n5 0 
[0 18 6] CCT-lis X2.2 (DtiLWt 

— SWSHDBSRY4.4 <Dftm<DHDWmY 5 .i 

mt2titzm&. X2.2 ©{set— gf-r?»HDiiigY4.4 
©T»c»»-r*HD®iRY4.5 *<asia*fc*nfc» 

*3J:a*X2.2 <D{4B£— grr3HDBiSSY4.4 

4&Tfc^-r^HDii«Y5. 5 tf&gwmtzntzt&'B, 

fC&VTfc, ^7X^'yy4M2 0 2T'(t HDB 

^Y4.4 &&Emm£-£tiitm&K.jei&i<tiz*?x# 
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^Y4.4 . Ys.4 , Y4.5 . Ys.s ffZtieti&Effi&t-Z 

[0 18 7] ftt, t ; 77,ftm\s\2&2 0 £7 
X^-vy«lsl8S2 0 2T«$nft^7X^7ytL 
T<Q9{i<DS DBfft (Bflilll) ©/<* — >ifl*tiiS*U 
>te*f£-rsffitf. ftgiioi'7Xi:Lt 

[0 1 8 8] CCD^Xli, BJ&&93B2 0 4tc:i3t?« 
10 OM (Read Only Memory) 2 0 7O7 

(AD) te«*&S*l*o 

[0189] lct% wm*mi&?:zwmicit. —mm 

fc, 8 ey h*S3WJ0aT6n*o viU SDBfiif;: 
8 e y h^SiJ»3^TP>4aTV^fr5a. MAtf, 0 1 

#*Tt>, BBflMV^-^tttt* (2 8 ) 9 iIt>£V^ 

[0190] *-<it\ 5 7 7,ftm*fiom<Dmmmti, 

20 h»^{gM-r^rc46C)^IT^§> i^ADRC (Ad 
aptiv ' Dynamic Range Coding) if ft^fiH^? 

[0 19 1] BP*, ADRC^iIT-«, Sf, JUS^n 

(OT, iSSL «7C®*tl/^) tft/hOfc© 

T, »^:ia*(D®*ffiMAXi:»/J«*Oiii*filM I N 

tOM^DR (=MAX-MIN) ^illJn, COD 
■rs#fflJRfil*»6«/jNBil6©B*fflM I Ntfl»?n« 

[0192] =tcomm. mm?™ % &mm 
ffiiiKif -y hx-mmztizzsicrjiZe s,t, mar 

K= 1 9ffi©S Dffi}RcQiii*{i<D^*-> 

(20 9 a0tC^0> ADRC«®*ffto*V^» 

40 [0 19 3] —73s ®)S$QSa5 2 0 4 tt, ^jflij ^ y 

fi!c[Hl^2 0 5, ^«!iS«Btt2 0 6, 43J:tf«aROM 
2 0 7fi)8Sn, ^CTti, BJSiQS3^ftt>n*o 
[0 19 4] IP "5, : ?}aiJ^-y7 P ^fi3tlHlSS2 0 5TU jS 

fSffl992 o 4 tc^^n^ s vwmfrb. ^mmnm 
i^2 o 6icis^r^smm<D^mim^ib^<Dicm^ 

Slsl^2 0 6fc«^^tli.o 

[0195] mftmcte. m*.ts* hdi^ym 

so SHBfcStl, 0 1 91?Ifi^bfc«J:3*^-7X^-yy^ 



(21) 



1 1-16 4 2 6 4 
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4.4 0(fiBtc-g{-r§ S D®^X 2 .2 5X5 

os DUfg^aa^ft, ctit>\ &swm (hdbus) 

Y4.4 CD^fflZy 7 tZtl&o 

CO 1 9 6] CCLT'li, HDIfYs. ( , Y4.5 , 

Ys.s i^mmmmt^nrcm^ic^x^. hdiiy 
4.4 &&Bnmt2ftfrm&ici&f&.-£tiz>*ffl2v7t 

Y4.4 , Ys.4 , Y4.5 , Ys.s tf^tiz'ti&gwmtzn 

[0 19 7] t LT, ?ffl&*|s]Eg2 0 6tC». ^flfl* 
•y 2 0 5 S^ifliJ* -y rAW^n^ffl, 
§&R OM 2 0 7 fr6^ilH«» ft So 

[0 19 8] IP*., 13&&ROM2 0 7ti, &e>frUi6^ 

C*ttCie«LT*3t), £-5X#fS[HlSg2 0 3*W5X 
ft^tttlft* ft 3 , f<D^7X tc*f JS-T KgEfflt 
2ftT^*^»«»*9t*UiU ^SO&WIhIES 2 0 6 (C 

[0 19 9] CftJcfctK ^aj»»aIIS2 0 6tefi, ffi 

HISS 2 0 6 T'«, MROM2 0 7fr^©WS 
wi, W2, • • • t, : ?m*v7£.l£m9&2 0 5 fr<Z>(D 
*m*V7 (ti«tSS DHiig) xi, X2, • • 
fcfflVT, SO) CiLfc^IWbn5Ci:t<J; 
9, aSiS^ (HDII) yO^-S'KlE [y] 
ft. cfttf, HDiliiSOiliSiffi£LTW;b2ftSo 
[0200] w±<o«ra*v -r^TOHDiais^riieia 

fili:LTfTfc>ft, CftK«fcD, S DWttWHDHttMug 

&£ft£>o 

[0 2 0 1] 0 2 Oli, m 1 8 0^ROM2 0 

[0 2 0 2] *ilfc43lt**ep-r-*y t^S^fHD 

Bitt (^MfflOHDiaft) no§i fruits 2 1 i*5«fctf 

©gp^— £ttHi(E]S§ 1 4 6fc0U6*ft*.fcdti:**ftT 

fco, n§ifrgiK2 1 1m HDiw> m*.a. * 
ommsMm^ i**ns c t ic «t o < s*u c ftfc <t 
v summtztiZo in*., m?i^ihibs2 i 1 h 
Dwm<Dm*ititt&<Dmm9iii ii tft i €ti 1 /2tc£*u 

CfttCiO, S DiB«jWBJ«S tl5o COSDHflMi. 
*5X#««2 1 2&£l>*WJ*<y:/£/£|3]!§Sl 4 5(C 

[0 2 0 3] *-5X#g|gi32 1 2£fc« : Pill*<y:7 , £fi£ 
IsISSl 4 5T-li, HI 8©*7X#«g|5 2 0 1 Sfctt^ 



40 

fc>ft, cftfc J: 9 & glllijS© t^XZfc tt^ffl * y fif 
^ft^fttiJ^SftSo ^=7^m^Z 1 2tftt*t5* 
5Xli, ^ffliJ^-y^^rU 1 4 7*5<tt>*S(6i5T f -^^^ 
■J 1 4 807Kl^X4S^ (AD) tC«*&^n. ^S'J^-y 
7£l£la]ISl 4 5tfHWrrs^«l*v:/U\ fl^'^ 
^^r'J 1 4 7»C#»Sft*„ 

[0 2 0 4] ^J^-y7 p ^^U 1 4 7T'lt ^7X»« 

aP2 1 2^e.«^ft§^^x{c«jc-rsr kuxku 

^S^-yT^/jSilHlSgl 4 5^e.^^ft5^a^>y7 p A^ 
10 IB IS $ ft So 

[0 2 0 5] — J5. ^CT^-^JftffllHlgS 1 4 6?tt, * 
7X^«aP2 1 2*J:tf^W*y^jaiHlHll 4 5(c*3 
^TiiliitJnSHDIi^ -?-ClC#tiSig$fti,H 

Dja^p>am^ft> ieff-^tL^ mm?-*?*- 

*U 1 4 8tC«^ftSo 
[0 2 0 6] IT, Step-r— ^^^U 1 4 8Wi, ^ 

7x»aa52 1 2^e.«?n5^7X(cs)6t57K 
i/x&c, fstW'r-^aaHis 1 4 63^e>«*&*ft*«rtfp 

x-^tffEISSftSo 
20 [0 2 0 7] JJt±©«!Jia\ fc5frtt«>^Bffl»cffljKS 
*lfc*"<T©HDHi«» (*Bffl<E>HDiBHft) 
t^TOHDIR^ H^, ftgffiiltt LTffftftSo 

[0 2 0 8] *©*g£l, fSeftx-^^&'J 1 4 8^fc« 
^SlJ^y^-tU 1 4 7 <Dm— COTKLXtcii, %(DT 

jrkko^th 1 9K33^T§ftB£Lfc^sj*-y7 e ;£«»& 

x LT, ^ft^ft§Btt£ft£ 0 
[0 2 0 9] &*5, ?W*y^t'J 1 4 7 fci&W-r— 
30 ^^'J 1 4 8(C*3V>Tli, ra-TKUXtcaBftflDHIffi 
i&fSig-rSCt^T'^Si-pfC^^ftTfct), CftlCt 

idtC^^ftTV^So 

[0 2 10] ^O?^ jUfflslSSl 4 9te, ^Jflij^-y^^ 
1 4 7Sfcl4«W7*— ^^*'J 1 4 8^P>, PI— 7 
F UXJclEiSSftTV-'S^ST 9 -^ i: LTCD^SJ* >y ^ 
^fcti^ep^-^^LTOHDiSII^K^aiL, ^ft6 

BP*>, M»E£Si 4 9T*«, ^^xc*i:fc. 3 (7) tc 
^LfcJ£^g^fcTe»ft, Cft*»<Cfc»cJ:*) ; ? 
»MSc*^46?>ftSo 
[021 1 ] J^±OJ; ? tc LT, iS»lsIES 1 4 9 T** 

ftTVSo 

[0 2 12] ±jdB£Di§^T-(ct, HDIfYu , 

Ys.4 , Y4.5 . Ys.s tfztiseti&EwmttEntctg-s 

50 tC^fig-TS^^X^-y^, ^rl'J^-y^^-ft^ftlBI-to 



(22) 



9#B8¥ 1 1 - 1 6 4 2 6 4 
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fcOfcLfcfc*. ^WflHRfi, HDili^Y 4 .4 , Ys.4 , 

co 2 i 3] ajsjastcifttf, 7M>s DMUctt-^s 
[0 2i4] &*5, ±aLfc*7^»3a«yn3«tt;3ijc 

i»llfr64ff*i6li:*^Ttt, 0 1 9{C/Sb7c^7 

y y^aa* >y fttBiR'tztciitxDm.mw.mmmm 

[0 2 15] &{C, ±3Zg©^tc*5l,^T{i, 0 1 3fC^ 
bfc<fc3fc:, <B^iiJigffl^€-iJg|5l 5^:, zk¥#l*?H3 
<fctfSi££lR]©^f *Ucov-»T&. S D 
®ig&<D 2 «JUU:©H **E«f 5 C £ T?# £ «k ? lc 

mm?zttit>ic. 7ft7«i%, i»7Fi/^*'i' 

^££§£.£±©^£-3-5 2 PhX 2 PvliiitOSB, BP 
*». HDS^cDlBiffitlBl-Offiffltbfcfc*, SDB 

fctCfcD, 7j<¥73(p]<DSDiS*if5 LO*jS^ fifi^ 
ft©S DBfflH? b©ra<D%£K®Jg;^Jt£ft, 
T> »«*Ofi^HDiiH»*»*ilt^T?f?*. 
[0 2 16] UEPL&tf^ S DMmtDWl^^ h;V<D 

fiBB6*v» 0 Sft, SDH*©**'** WI/OxrittMa 
*tfyj«#*\ l/2 0«»ifc4t)Tl^^t*fc, 
h;l/^r2fSLfct<D£Dx*3j;a*yfiSc^, 

ft'Py&fthK l/2<Dt5&{glC&oTV^:^l§^(D 
[0 2 17] tCT, S Diffl{#!<Dib£^ h;l/£Dx, y 
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1/2 **<li-fftTV>5»£- 
So COI^ 7j<^[o)£DS LO*jS 

titztiLmicmm-znz^mmtfi, *-<o«t ? attest 

it (.i&m -T£>ci:tfT-#3 0 
[0 2 18] tC5T% S D h;l/Cx, 
10 yj£#2>\ 1/2 ^*<«-fnT^*» 
£tc, *©SDffi«**fiM-SSDiHJl5*\ K«£fiJ& 

JB**'JWi 5fc#t&i:&^<};3{;:brci:ttc{i. S 

»1 5fc«*fc*ft*SDH*©»tf'>fc<fc9* BiHS 
£l£g|S4 3fc^T^"rSHDa3R©»«<^<ft*o 

3 S DB*©»tf4>&<&Si:, @ifg£fi£g|54 3fC*5V 

[0 2 19] =tCX\ m*-l£. 02 HC^-Tidtc. 8? 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim l] An image processing system characterized by having a receiving means to be the 
image processing system which generates the 2nd image from the 1st image, and to receive 
said 1st image, and an assumption means to generate said 2nd image by assuming a pixel 
in a location corresponding to a motion of said 1st image. 

[Claim 2] It is the image processing system according to claim 1 which is further equipped 
with a motion detection means to detect a motion of said 1st image, and is characterized by 
said assumption means generating said 2nd image by assuming a pixel in a location 
corresponding to a motion of said 1st image detected by said motion detection means. 
[Claim 3] Said 2nd image is an image processing system according to claim 1 characterized 
by resolution being higher than said 1st image. 

[Claim 4] Said 2nd image is an image processing system according to claim 1 characterized 
by there being more pixels than said 1st image. 

[Claim 5] Said assumption means is an image processing system according to claim 4 
characterized by generating said 2nd image with more vertical pixels than said 1st image 
by assuming a pixel in a location corresponding to a motion of said 1st image. 
[Claim 6] An image processing system according to claim 2 characterized by providing the 
following. It is an image storage means of more storage capacity than one screen of said 1st 
image by which detect said motion detection means in an unit finer than a pixel which 
constitutes the 1st image for a motion of said 1st image, and said assumption means 
memorizes said 1st image. A control means which controls read-out of a storage value of 
said image storage means while controlling the address when writing said 1st image in 
said image storage means based on a motion of the 1st image 
[Claim 7] Said control means is an image processing system according to claim 6 
characterized by reading a storage value of said image storage means as a pixel of said 2nd 
image. 

[Claim 8] An image processing system according to claim 6 characterized by having further 
a scene change detection means to detect a scene change of said 1st image, and a clear 
means to clear a storage value of said image storage means when a scene change arises in 
said 1st image. 

[Claim 9] An image processing system given in either of the claims 1 or 6 characterized by 
having further a filter means to filter said 2nd image. 

[Claim 10] An image processing system given in either of the claims 3 or 6 characterized by 



1/40 



Japanese Publication number : 11-164264 A 

having further a filter means to filter said 2nd image, and an output means which output 
by making into the same number of pixels as said 1st image said 2nd image filtered by said 
filter means. 

[Claim 11] An image processing system according to claim 6 characterized by having 
further an address detection means to detect that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
means to generate a pixel of said 2nd image corresponding to the address of said image 
storage means detected by said address detection means. 

[Claim 12] Said address detection means is an image processing system according to claim 
1 1 with which a flag showing that is characterized by having a flag storage means written 
in the corresponding address to memorize said flag when a pixel of said 1st image is 
written in the address of said image storage means. 

[Claim 13] Said generation means is an image processing system according to claim 11 
characterized by generating a pixel of said 2nd image corresponding to the address of said 
image storage means detected by said address detection means by interpolating using a 
pixel of said 1st image memorized by said image storage means. 

[Claim 14] An image processing system according to claim 11 characterized by providing 
the following. Said generation means is a class classification means to classify into a 
predetermined class a pixel of said 2nd image corresponding to the address of said image 
storage means detected by said address detection means according to a property of a pixel 
of said 1st image memorized by said image storage means. A prediction coefficient storage 
means by which a predetermined prediction coefficient is memorized for said every class 
Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means detected by said address 
detection means An operation means to ask for a pixel of said 2nd image corresponding to 
the address of said image storage means detected by said address detection means by 
performing a predetermined operation using a pixel of said 1st image memorized by said 
image storage means 

[Claim 15] Said prediction coefficient is an image processing system according to claim 14 
characterized by asking by learning using said 2nd image for study. 

[Claim 16] By compounding two or more fields of said 2nd image corresponding to a field 
division means to divide said 1st image into two or more fields, and two or more fields of 
each of said 1st image It has further a synthetic means to generate said 2nd image. Said 
assumption means An image processing system according to claim 1 characterized by 
asking for two or more fields of said 2nd image corresponding to two or more fields of each 
of said 1st image by assuming a pixel in a location corresponding to a motion of said 1st 
image. 

[Claim 17] It is the image processing system according to claim 16 which is further 
equipped with a motion detection means to detect a motion of two or more fields of each of 
said 1st image, and is characterized by said assumption means asking for two or more 
fields of each of said 2nd image by assuming a pixel in a location corresponding to a motion 
of two or more fields of each of said 1st image detected by said motion detection means. 
[Claim 18] Said 2nd image is an image processing system according to claim 16 
characterized by resolution being higher than said 1st image. 
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[Claim 19] Said 2nd image is an image processing system according to claim 16 
characterized by there being more pixels than said 1st image. 

[Claim 20] Said assumption means is an image processing system according to claim 19 
characterized by asking for two or more fields of each of said 2nd image with more vertical 
pixels than two or more fields of each of said 1st image by assuming a pixel in a location 
corresponding to a motion of said 1st image. 

[Claim 21] An image processing system according to claim 17 characterized by providing 
the following. Said motion detection means are two or more image storage means of more 
storage capacity than a part for 1 of two or more fields of each of said 1st image screen to 
memorize a field of the plurality [ detect a motion of two or more fields of each of said 1st 
image in an unit finer than a pixel which constitutes the 1st image, and / means / said / 
assumption ] of said 1st image, respectively. A control means which controls read-out of a 
storage value of two or more of said image storage means while controlling the address 
when writing two or more fields of each of said 1st image in said each of two or more image 
storage means based on a motion of two or more fields of each of the 1st image 
[Claim 22] Said control means is an image processing system according to claim 21 
characterized by reading a storage value of two or more of said image storage means as a 
pixel which constitutes two or more fields of said 2nd image, respectively. 
[Claim 23] An image processing system according to claim 21 characterized by having 
further a scene change detection means to detect a scene change of said 1st image, and a 
clear means to clear a storage value of two or more of said image storage means when a 
scene change arises in said 1st image. 

[Claim 24] An image processing system given in either of the claims 16 or 23 characterized 
by having further a filter means to filter said 2nd image. 

[Claim 25] An image processing system given in either of the claims 18 or 23 characterized 
by having further a filter means to filter said 2nd image, and an output means which 
output by making into the same number of pixels as said 1st image said 2nd image filtered 
by said filter means. 

[Claim 26] An image processing system according to claim 21 characterized by having 
further an address detection means to detect that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
means to generate a pixel of said 2nd image corresponding to the address of said image 
storage means detected by said address detection means. 

[Claim 27] Said address detection means is an image processing system according to claim 
26 with which a flag showing that is characterized by having a flag storage means written 
in the corresponding address to memorize said flag when a pixel of said 1st image is 
written in the address of said image storage means. 

[Claim 28] Said generation means is an image processing system according to claim 26 
characterized by generating a pixel of said 2nd image corresponding to the address of said 
image storage means detected by said address detection means by interpolating using a 
pixel of said 1st image memorized by said image storage means. 

[Claim 29] An image processing system according to claim 26 characterized by providing 
the following. Said generation means is a class classification means to classify into a 
predetermined class a pixel of said 2nd image corresponding to the address of said image 
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storage means detected by said address detection means according to a property of a pixel 
of said 1st image memorized by said image storage means. A prediction coefficient storage 
means by which a predetermined prediction coefficient is memorized for said every class 
Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means detected by said address 
detection means An operation means to ask for a pixel of said 2nd image corresponding to 
the address of said image storage means detected by said address detection means by 
performing a predetermined operation using a pixel of said 1st image memorized by said 
image storage means 

[Claim 30] Said prediction coefficient is an image processing system according to claim 29 
characterized by asking by learning using said 2nd image for study. 

[Claim 31] An image-processing method characterized by having a receiving step which is 
the image-processing method of an image processing system which generates the 2nd 
image from the 1st image, and receives said 1st image, and an assumption step which 
generates said 2nd image by assuming a pixel in a location corresponding to a motion of 
said 1st image. 

[Claim 32] An image-processing method according to claim 31 characterized by generating 

said 2nd image by having further a motion detection step which detects a motion of said 

1st image, and assuming a pixel in said assumption step in a location corresponding to a 

motion of said 1st image detected at said motion detection step. 

[Claim 33] Said 2nd image is the image -processing method according to claim 31 

characterized by resolution being higher than said 1st image. 

[Claim 34] Said 2nd image is the image -processing method according to claim 31 

characterized by there being more pixels than said 1st image. 

[Claim 35] An image -processing method according to claim 34 characterized by generating 
said 2nd image with more vertical pixels than said 1st image in said assumption step by 
assuming a pixel in a location corresponding to a motion of said 1st image. 
[Claim 36] From one screen of said 1st image which memorizes said 1st image, said image 
processing system has an image storage means of many storage capacity, and sets it to said 
motion detection step. Detect a motion of said 1st image in an unit finer than a pixel which 
constitutes the 1st image, and it is set to said assumption step. An image-processing 
method according to claim 32 characterized by controlling read-out of a storage value of 
said image storage means while controlling the address when writing said 1st image in 
said image storage means based on a motion of the 1st image. 

[Claim 37] An image-processing method according to claim 36 characterized by reading a 
storage value of said image storage means as a pixel of said 2nd image in said assumption 
step. 

[Claim 38] An image-processing method according to claim 36 characterized by having 
further a scene change detection step which detects a scene change of said 1st image, and a 
clear step which clears a storage value of said image storage means when a scene change 
arises in said 1st image. 

[Claim 39] An image-processing method given in either of the claims 31 or 36 characterized 
by having further a filter step which filters said 2nd image. 

[Claim 40] An image-processing method given in either of the claims 33 or 36 characterized 
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by having further a filter step which filters said 2nd image, and an output step which 
output by making into the same number of pixels as said 1st image said 2nd image filtered 
in said filter step. 

[Claim 41] An image -processing method according to claim 36 characterized by having 
further an address detection step which detects that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation step 
which generates a pixel of said 2nd image corresponding to the address of said image 
storage means detected in said address detection step. 

[Claim 42] When a pixel of said 1st image is written in the address of said image storage 
means, said image processing system Have further a flag storage means written in the 
address with which a flag showing that corresponds to memorize said flag, and it is set to 
said address detection step. An image -processing method according to claim 41 
characterized by detecting the address of said image storage means by which a pixel of said 
1st image is not memorized by referring to said flag storage means. 

[Claim 43] An image-processing method according to claim 41 characterized by generating 
a pixel of said 2nd image corresponding to the address of said image storage means 
detected at said address detection step in said generation step by interpolating using a 
pixel of said 1st image memorized by said image storage means. 

[Claim 44] For every predetermined class, said image processing system has further a 
prediction coefficient storage means by which a predetermined prediction coefficient is 
memorized, and sets it to said generation step. A pixel of said 2nd image corresponding to 
the address of said image storage means detected at said address detection step It 
responds to a property of a pixel of said 1st image memorized by said image storage means. 
Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means which classified into either of 
said predetermined classes, and was detected at said address detection step, An 
image-processing method according to claim 41 characterized by asking for a pixel of said 
2nd image corresponding to the address of said image storage means detected at said 
address detection step by performing a predetermined operation using a pixel of said 1st 
image memorized by said image storage means. 

[Claim 45] Said prediction coefficient is the image-processing method according to claim 44 
characterized by asking by learning using said 2nd image for study. 

[Claim 46] By compounding two or more fields of said 2nd image corresponding to a field 
division step which divides said 1st image into two or more fields, and two or more fields of 
each of said 1st image Have further a synthetic step which generates said 2nd image, and 
it is set to said assumption step. An image -processing method according to claim 31 
characterized by asking for two or more fields of said 2nd image corresponding to two or 
more fields of each of said 1st image by assuming a pixel in a location corresponding to a 
motion of said 1st image. 

[Claim 47] An image-processing method according to claim 46 characterized by asking for 
two or more fields of each of said 2nd image by having further a motion detection step 
which detects a motion of two or more fields of each of said 1st image, and assuming a pixel 
in said assumption step in a location corresponding to a motion of two or more fields of 
each of said 1st image detected at said motion detection step. 
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[Claim 48] Said 2nd image is the image-processing method according to claim 46 
characterized by resolution being higher than said 1st image. 
[Claim 49] Said 2nd image is the image-processing method according to claim 46 
characterized by there being more pixels than said 1st image. 

[Claim 50] An image-processing method according to claim 49 characterized by asking for 
two or more fields of each of said 2nd image with more vertical pixels than two or more 
fields of each of said 1st image in said assumption step by assuming a pixel in a location 
corresponding to a motion of said 1st image. 

[Claim 51] From one screen of said 1st image which memorizes two or more fields of said 
1st image, respectively, said image processing system has two or more image storage 
means of many storage capacity, and sets them to said motion detection step. Detect a 
motion of two or more fields of each of said 1st image in an unit finer than a pixel which 
constitutes the 1st image, and it is set to said assumption step. While controlling the 
address when writing two or more fields of each of said 1st image in said each of two or 
more image storage means based on a motion of two or more fields of each of the 1st image 
An image-processing method according to claim 47 characterized by controlling read-out of 
a storage value of two or more of said image storage means. 

[Claim 52] An image-processing method according to claim 51 characterized by reading a 
storage value of two or more of said image storage means in said assumption step as a pixel 
which constitutes two or more fields of said 2nd image, respectively. 
[Claim 53] An image-processing method according to claim 51 characterized by having 
further a scene change detection step which detects a scene change of said 1st image, and a 
clear step which clears a storage value of two or more of said image storage means when a 
scene change arises in said 1st image. 

[Claim 54] An image -processing method given in either of the claims 46 or 53 characterized 
by having further a filter step which filters said 2nd image. 

[Claim 55] An image-processing method given in either of the claims 48 or 53 characterized 
by having further a filter step which filters said 2nd image, and an output step which 
output by making into the same number of pixels as said 1st image said 2nd image filtered 
at said filter step. 

[Claim 56] An image-processing method according to claim 51 characterized by having 
further an address detection step which detects that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation step 
which generates a pixel of said 2nd image corresponding to the address of said image 
storage means detected at said address detection step. 

[Claim 57] When a pixel of said 1st image is written in the address of said image storage 
means, said image processing system Have further a flag storage means written in the 
address with which a flag showing that corresponds to memorize said flag, and it is set to 
said address detection step. An image-processing method according to claim 56 
characterized by detecting the address of said image storage means by which a pixel of said 
1st image is not memorized by referring to said flag storage means. 

[Claim 58] An image-processing method according to claim 56 characterized by generating 
a pixel of said 2nd image corresponding to the address of said image storage means 
detected at said address detection step in said generation step by interpolating using a 
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pixel of said 1st image memorized by said image storage means. 

[Claim 59] For every predetermined class, said image processing system has further a 
prediction coefficient storage means by which a predetermined prediction coefficient is 
memorized, and sets it to said generation step. A pixel of said 2nd image corresponding to 
the address of said image storage means detected at said address detection step It 
responds to a property of a pixel of said 1st image memorized by said image storage means. 
Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means which classified into either of 
said predetermined classes, and was detected at said address detection step, An 
image 'processing method according to claim 56 characterized by asking for a pixel of said 
2nd image corresponding to the address of said image storage means detected at said 
address detection step by performing a predetermined operation using a pixel of said 1st 
image memorized by said image storage means. 

[Claim 60] Said prediction coefficient is the image-processing method according to claim 59 
characterized by asking by learning using said 2nd image for study. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
image processing system and the image-processing method of reducing clinch distortion of 
the direction which intersects perpendicularly with the scanning line (clearance), or 
enabling it to generate the image of high resolution by making the number of pixels of an 
image increase about an image processing system and the image-processing method. 
[0002] 

[Description of the Prior Art] For example, as shown in drawing 26 , the image received 
with the television receiver, the image reproduced by VTR (Video Tape Racorder), the 
video CD (Compact Disc) player, and the DVD (Digital Versatile Disc) player are displayed 
on CRT (Cathode Ray Tube) etc., when a scan is repeated rightward from the left. 
[0003] That is, the beam corresponding to an image is irradiated, thereby, each point of a 
phosphor screen shines to the phosphor screen of CRT, and an image is displayed on it. 
Therefore, the displayed image (display image) can be called set of such a point, i.e., a pixel. 
[0004] 

[Problem(s) to be Solved by the Invention] If a display image is caught with the set of a 
pixel as mentioned above, a display image can be considered to be the digital signal which 
sampled the original image in the location of a pixel. That is, the display image which 
photos natural scenery and is obtained, for example can consider the actual natural 
scenery as an analog signal to be the digital signal which sampled the location of a pixel as 
a sampling point. 

[0005] Therefore, in case the original image is sampled, when the so-called theorem 
(theorem that it is necessary to sample on the frequency of an analog signal twice [ more 
than ] the frequency of the highest from the digital signal which sampled the analog signal 
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and was acquired in order to reproduce the original analog signal) of a sampling is not 
fulfilled, clinch distortion arises in a display image. 

[0006] As mentioned above, such [ conventionally ] a pre-filter was not applied to the 
perpendicular direction which is a direction which intersects perpendicularly with the 
scanning line although a pre-filter is horizontally applied often which is that direction of 
the scanning line, i.e., the direction, so that the theorem of a sampling may be fulfilled 
since a scan is repeated rightward from the left, but for this reason, the image had the 
technical problem which the clinch distortion of a perpendicular direction produces in the 
display image. 

[0007] Namely, for example, paying attention to a certain perpendicular direction of the 
Nth frame, as a continuous line shows to drawing 27 (A), the image of the origin in the 
perpendicular direction now Since the theorem of a sampling is not fulfilled when it has 
the signal component of frequency higher than one half of the frequency corresponding to 
one line (horizontal scanning period), clinch distortion arises. As a display image The 
original image cannot be obtained but the image corresponding to a signal as shown by the 
dotted line in this drawing (A) is obtained. 

[0008] And such clinch distortion does evil to the processing for an image quality 
improvement, and other signal processing at for example, Y/C separation, and noise 
rejection and a pan. 

[0009] Moreover, clinch distortion arises, if the pixel value in each pixel does not change 
even if a signal as shown in drawing 27 (A) as a continuous line turns into a signal as 
shown in this drawing (A) by the dotted line as mentioned above, resolution only worsens 
and a viewer does not sense so big sense of incongruity visual. However, about the image 
about the scenery that, for example, Thurs. by which the leaf grew luxuriantly is blown on 
the wind etc., by the N+lst frame, a signal as shown in drawing 27 (A) as a continuous line 
changes at the Nth frame, as shown in this drawing (B). thus - if the signal which clinch 
distortion has produced changes -■ a display image - the so-called screen - admiration is 
sensed rustlingly and this makes a viewer sense big sense of incongruity 
[00 10] On the other hand, when a certain signal of one frame is observed, since the signal 
already includes the clinch distortion of a perpendicular direction in drawing 27 (A) as the 
dotted line showed, it is difficult a signal from the theorem of a sampling to reproduce the 
signal of the origin which contains a high frequency component only from the signal of one 
frame, and it is difficult to remove clinch distortion, applying a vertical pre-filter to the 
image which already has the clinch distortion of a perpendicular direction. 
[0011] This invention is made in view of such a condition, from an image, enables it to 
generate the image containing the high-frequency component of the origin which is not 
contained in it with more many pixels, i.e., the image of high resolution, and, further 
thereby, enables clearance of clinch distortion for example, etc. 
[0012] 

[Means for Solving the Problem] An image processing system according to claim 1 is 
characterized by having an assumption means to generate the 2nd image by assuming a 
pixel in a location corresponding to a motion of the 1st image. 

[0013] An image-processing method according to claim 31 is characterized by having an 
assumption step which generates the 2nd image by assuming a pixel in a location 
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corresponding to a motion of the 1st image. 

[0014] In an image processing system according to claim 1, an assumption means is made 
as [ generate / the 2nd image ] by assuming a pixel in a location corresponding to a motion 
of the 1st image. 

[0015] In an image*processing method according to claim 31, it is made as [ generate / the 
2nd image ] by assuming a pixel in a location corresponding to a motion of the 1st image. 
[0016] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is 
explained below, it is as follows, when the gestalt (however, an example) of operation [ / in 
the parenthesis after each means ] is added and the feature of this invention is described 
before that, in order to clarify response relation between each means of invention given in 
a claim, and the gestalt of the following operations. 

[0017] Namely, a receiving means for an image processing system according to claim 1 to 
be an image processing system which generates the 2nd image from the 1st image, and to 
receive the 1st image (for example, tuner 1 shown in drawing 1 ), By assuming a pixel in 
the location corresponding to a motion of the 1st image, it is characterized by having 
assumption means (for example, the controller 14 shown in drawing 4 , the memory section 
15 for resolution creation, etc.) to generate the 2nd image. 

[0018] An image processing system according to claim 2 is characterized by generating the 
2nd image, when it has further motion detection means (for example, motion detecting 
element 12 shown in drawing 4 ) to detect a motion of the 1st image and an assumption 
means assumes a pixel in the location corresponding to a motion of the 1st image detected 
by the motion detection means. 

[0019] A motion detection means an image processing system according to claim 6 a motion 
of the 1st image More image storage means of storage capacity by which detect in an unit 
finer than the pixel which constitutes the 1st image, and an assumption means memorizes 
the 1st image than one screen of the 1st image (for example, memory section 15 for 
resolution imagination shown in drawing 4 ), While controlling the address when writing 
the 1st image in an image storage means based on a motion of the 1st image, it is 
characterized by having the control means (for example, controller 14 shown in drawing 4 ) 
which control read-out of the storage value of an image storage means. 

[0020] An image processing system according to claim 8 is characterized by having further 
a scene change detection means to detect the scene change of the 1st image, and clear 
means (for example, controller 14 shown in drawing 4 ) to clear the storage value of an 
image storage means when a scene change arises in the 1st image (for example, scene 
change detecting element 13 shown in drawing 4 ). 

[0021] An image processing system according to claim 9 is characterized by having further 
filter means (for example, vertical LPF16 shown in drawing 4 ) to filter the 2nd image. 
[0022] An image processing system according to claim 10 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 4 ) to filter the 2nd 
image, and the output means (for example, frame memory section 17 shown in drawing 4 ) 
which output by making into the same number of pixels as the 1st image the 2nd image 
filtered by the filter means. 

[0023] An image processing system according to claim 11 The inside of the address of an 
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image storage means, An address detection means to detect that the pixel of the 1st image 
is not remembered to be (for example, the write-in flag storage section 42, the pixel 
generation section 43, etc. which are shown in drawing 25 ), It is characterized by having 
further generation means (for example, pixel generation section 43 shown in drawing 25 ) 
to generate the pixel of the 2nd image corresponding to the address of the image storage 
means detected by the address detection means. 

[0024] It is characterized by an image processing system according to claim 12 having flag 
storage means (for example, write-in flag storage section 42 shown in drawing 25 ) for an 
address detection means to be written in the address with which the flag showing that 
corresponds when the pixel of the 1st image is written in the address of an image storage 
means and to memorize a flag. 

[0025] An image processing system according to claim 14 the pixel of the 2nd image 
corresponding to the address of an image storage means by which the generation means 
was detected by the address detection means A class classification means to classify into a 
predetermined class according to the property of the pixel of the 1st image memorized by 
the image storage means (for example, class classification section 201 shown in drawing 
18 ), A prediction coefficient storage means by which the predetermined prediction 
coefficient is memorized for every class (for example, coefficient ROM 207 shown in 
drawing 18 ), By performing a predetermined operation using the prediction coefficient 
corresponding to the class of the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means, and the pixel of the 1st 
image memorized by the image storage means It is characterized by having operation 
means (for example, prediction arithmetic circuit 206 shown in drawing 18 ) to ask for the 
pixel of the 2nd image corresponding to the address of the image storage means detected 
by the address detection means. 

[0026] A field division means by which an image processing system according to claim 16 
divides the 1st image into two or more fields (they are Switches 22A and 22B etc. to the 
field division section 21 fist shown in drawing 10 ), By compounding two or more fields of 
the 2nd image corresponding to two or more fields of each of the 1st image When it has 
further synthetic means (for example, synthetic section 24 shown in drawing 10 ) to 
generate the 2nd image and an assumption means assumes a pixel in the location 
corresponding to a motion of the 1st image, it is characterized by asking for two or more 
fields of the 2nd image corresponding to two or more fields of each of the 1st image. 
[0027] An image processing system according to claim 17 is characterized by to ask for two 
or more fields of each of the 2nd image, when it has further motion detection means (for 
example, motion detecting element 12 shown in drawing 10 ) to detect a motion of two or 
more fields of each of the 1st image and an assumption means assumes a pixel in the 
location corresponding to a motion of two or more fields of each of the 1st image detected by 
the motion detection means. 

[0028] An image processing system according to claim 21a motion detection means a 
motion of two or more fields of each of the 1st image It detects in an unit finer than the 
pixel which constitutes the 1st image. An assumption means More image storage means of 
two or more of storage capacity to memorize two or more fields of the 1st image, 
respectively than one screen of the 1st image (for example, memory sections 15A and 15B 
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for resolution imagination shown in drawing 10 ), While controlling the address when 
writing two or more fields of each of the 1st image in two or more image storage means of 
each based on a motion of two or more fields of each of the 1st image It is characterized by 
having the control means (for example, controllers 14A and 14B shown in drawing 10 ) 
which control read-out of the storage value of two or more image storage means. 
[0029] An image processing system according to claim 23 is characterized by having 
further a scene change detection means to detect the scene change of the 1st image, and 
clear means (for example, controllers 14A and 14B shown in drawing 10 ) to clear the 
storage value of two or more image storage means when a scene change arises in the 1st 
image (for example, scene change detecting element 13 shown in drawing 10 ). 
[0030] An image processing system according to claim 24 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 10 ) to filter the 2nd 
image. 

[0031] An image processing system according to claim 25 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 10 ) to filter the 2nd 
image, and the output means (for example, frame memory section 17 shown in drawing 
10 ) which output by making into the same number of pixels as the 1st image the 2nd 
image filtered by the filter means. 

[0032] An image processing system according to claim 26 The inside of the address of an 
image storage means, An address detection means to detect that the pixel of the 1st image 
is not remembered to be (for example, the write-in flag storage section 42, the pixel 
generation section 43, etc. which are shown in drawing 12 ), It is characterized by having 
further generation means (for example, pixel generation section 43 shown in drawing 12 ) 
to generate the pixel of the 2nd image corresponding to the address of the image storage 
means detected by the address detection means. 

[0033] An image processing system according to claim 27 is characterized by an address 
detection means having flag storage means (for example, write-in flag storage section 42 
shown in drawing 12 ) written in the address with which the flag with which that is 
expressed when the pixel of the 1st image is written in the address of** and an image 
storage means corresponds to memorize a flag. 

[0034] An image processing system according to claim 29 the pixel of the 2nd image 
corresponding to the address of an image storage means by which the generation means 
was detected by the address detection means A class classification means to classify into a 
predetermined class according to the property of the pixel of the 1st image memorized by 
the image storage means (for example, class classification section 201 shown in drawing 
18 ), A prediction coefficient storage means by which the predetermined prediction 
coefficient is memorized for every class (for example, coefficient ROM 207 shown in 
drawing 18 ), By performing a predetermined operation using the prediction coefficient 
corresponding to the class of the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means, and the pixel of the 1st 
image memorized by the image storage means It is characterized by having operation 
means (for example, prediction arithmetic circuit 206 shown in drawing 18 ) to ask for the 
pixel of the 2nd image corresponding to the address of the image storage means detected 
by the address detection means. 
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[0035] As for the image-processing method according to claim 36, an image processing 
system memorizes the 1st image. From one screen of the 1st image, have the image storage 
means (for example, memory section 15 for resolution imagination shown in drawing 4 ) of 
many storage capacity, and it sets to a motion detection step. Detect a motion of the 1st 
image in an unit finer than the pixel which constitutes the 1st image, and in an 
assumption step, while controlling the address when writing the 1st image in an image 
storage means based on a motion of the 1st image It is characterized by controlling 
read-out of the storage value of an image storage means. 

[0036] When the pixel of the 1st image is written in the address of an image storage means, 
an image processing system the image-processing method according to claim 42 Have 
further flag storage means (for example, write-in flag storage section 42 shown in drawing 
25 ) written in the address with which the flag showing that corresponds to memorize a 
flag, and they are set to an address detection step. By referring to a flag storage means, it 
is characterized by detecting the address of an image storage means by which the pixel of 
the 1st image is not memorized. 

[0037] For every predetermined class, an image processing system has further prediction 
coefficient storage means (for example, coefficient ROM 207 shown in drawing 18 ) by 
which the predetermined prediction coefficient is memorized, and sets the 
image-processing method according to claim 44 to a generation step. The pixel of the 2nd 
image corresponding to the address of the image storage means detected at the address 
detection step It classifies into either of the predetermined classes according to the 
property of the pixel of the 1st image memorized by the image storage means. By 
performing a predetermined operation using the prediction coefficient corresponding to the 
class of the pixel of the 2nd image corresponding to the address of the image storage means 
detected at the address detection step, and the pixel of the 1st image memorized by the 
image storage means It is characterized by asking for the pixel of the 2nd image 
corresponding to the address of the image storage means detected at the address detection 
step. 

[0038] As for the image-processing method according to claim 51, an image processing 
system memorizes two or more fields of the 1st image, respectively. From one screen of the 
1st image, have two or more image storage means (for example, memory sections 15A and 
15B for resolution imagination shown in drawing 10 ) of many storage capacity, and it sets 
to a motion detection step. Detect a motion of two or more fields of each of the 1st image in 
an unit finer than the pixel which constitutes the 1st image, and it is set to an assumption 
step. While controlling the address when writing two or more fields of each of the 1st image 
in two or more image storage means of each based on a motion of two or more fields of each 
of the 1st image, it is characterized by controlling read-out of the storage value of two or 
more image storage means. 

[0039] When the pixel of the 1st image is written in the address of an image storage means, 
an image processing system the image-processing method according to claim 57 Have 
further flag storage means (for example, write-in flag storage section 42 shown in drawing 
12 ) written in the address with which the flag showing that corresponds to memorize a 
flag, and they are set to an address detection step. By referring to a flag storage means, it 
is characterized by detecting the address of an image storage means by which the pixel of 
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the 1st image is not memorized. 

[0040] For every predetermined class, an image processing system has further prediction 
coefficient storage means (for example, coefficient ROM 207 shown in drawing 18 ) by 
which the predetermined prediction coefficient is memorized, and sets the 
image-processing method according to claim 59 to a generation step. The pixel of the 2nd 
image corresponding to the address of the image storage means detected at the address 
detection step It classifies into either of the predetermined classes according to the 
property of the pixel of the 1st image memorized by the image storage means. By 
performing a predetermined operation using the prediction coefficient corresponding to the 
class of the pixel of the 2nd image corresponding to the address of the image storage means 
detected at the address detection step, and the pixel of the 1st image memorized by the 
image storage means It is characterized by asking for the pixel of the 2nd image 
corresponding to the address of the image storage means detected at the address detection 
step. 

[0041] In addition, of course, this publication does not mean limiting to what described 
each means above. 

[0042] Drawing 1 shows the example of a configuration of the gestalt of 1 operation of the 
television receiver which applied this invention. 

[0043] From the input signal received with the antenna which is not illustrated, a tuner 1 
detects the television broadcasting signal of a predetermined channel, gets over, and is 
made as [ output / to LPF (Low Pass Filter)2 ]. In case it samples with A/D converter 3 of 
the latter part (A/D conversion), LPF2 is a p re-filter for fulfilling the theorem of a sampling, 
restricts the high-frequency component of the television broadcasting signal from a tuner 1, 
and is made as [ output / to A/D converter 3 ]. By sampling the output of LPF2, A/D 
converter 3 changes the television broadcasting signal of an analog into a digital signal, 
and is made as [ output / to the distortion amendment section 4 ]. The distortion 
amendment section 4 removes clinch distortion of perpendicularly it mentioned above from 
the television broadcasting signal from A/D converter 3 (reduction), and is made as 
[ output / to D/A converter 5 ]. By carrying out D/A conversion of the digital picture signal 
of the distortion amendment section 4, D/A converter 5 is made into an analog signal, and 
is made as [ output / to CRT6 ]. CRT6 is made as [ display / the image corresponding to the 
output of D/A converter 5 ]. 
[0044] Next, the actuation is explained. 

[0045] In a tuner 1, from the input signal received with the antenna, it detects, and the 
television broadcasting signal of a predetermined channel gets over, and is outputted to 
A/D converter 3 through LPF2. In A/D converter 3, A/D conversion of the television 
broadcasting signal supplied through LPF2 is carried out, and it is supplied to the 
distortion amendment section 4. 

[0046] Here, although not illustrated, between a tuner 1 and LPF2 or between the 
distortion amendment section 4 and D/A converter 5, are prepared by the circuit which 
performs the required image processing of for example, Y/C separation and others, and it is. 
In addition, with A/D converter 3, when it is the frequency of a subcarrier when the 
composite signal before Y/C separation is inputted, and the signal after Y/C separation is 
inputted there, a sampling is performed by 13.5 etc.MHz etc., respectively. 
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[0047] If a digital picture signal is received from A/D converter 3, from the picture signal, 
the distortion amendment section 4 will remove the clinch distortion of a perpendicular 
direction (direction which intersects perpendicularly with a horizontal scanning line), and 
will output it to CRT6 through D/A converter 5. Thereby, an image without clinch 
distortion is displayed in CRT6. 

[0048] Next, although the details about clearance processing of the clinch distortion in the 
distortion amendment section 4 of drawing 1 are explained, the principle of the clearance 
(reduction) method of the clinch distortion is explained as preparation of the preceding 
paragraph story before that. 

[0049] The distortion amendment section 4 is the image (for example, about the image 
which photos scenery and is obtained, when the scenery is seen actually) of the origin 
which contains a high frequency component from an image including the clinch distortion 
of a perpendicular direction. By cutting a vertical high-frequency component, reproducing 
the image (or image near by that cause) which human being recognizes visually, and 
applying a vertical pre-filter to it It is made as [ remove / clinch distortion included in the 
image ] (the image which has not produced clinch distortion is generated). 
[0050] Playback of the image of the origin from an image (suitably henceforth a distortion 
image) including the clinch distortion of a perpendicular direction is performed as follows. 
[0051] That is, paying attention to one train of a certain perpendicular direction, the image 
of the origin in there changes periodically on frequency higher than one half of the 
frequency corresponding to a horizontal scanning period as shown in this drawing as a 
continuous line, and suppose that it is expressed with the chopping sea from which the 
phase shifts perpendicularly with time amount so that it may be shown in now, for 
example, drawing 2 . 

[0052] In this case, if only the Nth certain frame is observed, a completely different 
distortion image from the original image to which the sampled value acquired by sampling 
the original image on the scanning line to drawing 2 (A) as a dotted line shows was 
connected will be obtained. 

[0053] Next, in the N+lst frame, if only the frame is observed, a completely different 
distortion image from the original image will be too obtained like the case where only the 
Nth frame is observed. 

[0054] However, since the phase of a distortion image has shifted perpendicularly with 
time amount as mentioned above, the distortion image obtained by the N+lst frame 
becomes what connected the sampled value acquired by sampling the original image in a 
different location from the case in the Nth frame. 

[0055] Therefore, if the sampling point (O mark shows drawing 2 ) of the sampled value in 
the Nth frame is moved to the location corresponding to change of the phase of the original 
image, i.e., a motion of a distortion image, and the sampled value in the sampling point 
after the migration and the sampled value in the N+lst frame are connected, the original 
image will be approached as a dotted line shows the wave in drawing 2 (B). 
[0056] By moving the sampling point of the sampled value in the past frame to the location 
corresponding to a motion of a distortion image, and connecting the sampled value in the 
sampling point after the migration, and the sampled value in the present frame similarly, 
hereafter, as shown in drawing 2 (C) thru/or drawing 2 (E), the original image is 
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reproduced gradually. 

[0057] As mentioned above, the sampling point is moved to the location corresponding to a 
motion of a distortion image, and the original image can be reproduced by using the 
sampled value in the sampling point after the migration. That is, the vertical number of 
pixels increases, and the theorem of a sampling is filled with assuming a pixel in the 
location corresponding to a motion of a distortion image by this, consequently the original 
image comes to be obtained by it. 

[0058] This can also be considered as follows. That is, on the horizontal scanning line in the 
location of immobilization of each multiple frame which continues in time on the horizontal 
scanning line which a distortion image has in the location of immobilization in a screen 
when it can catch with what sampled the original image, therefore the original image is 
moving, as shown in drawing 2 , the signal of the location where the original images differ 
is sampled. Therefore, the original image will be obtained, if between the horizontal 
scanning lines which are in the location of immobilization by collecting the signals 
(sampled value) of the location where such original images differ from the distortion image 
of the multiple frame which continues in time, and compounding them according to the 
motion is filled so to speak and the image of one frame is constituted. In addition, this can 
be called reflection to the space resolution of the resolution of the direction of time amount. 
[0059] As [ show / the distortion amendment section 4 / as mentioned above / to drawing 3 
(A) /, for example ] By assuming the pixel which constitutes the distortion image of the past 
frame in the location corresponding to the motion about each frame of the distortion image 
which continues in time As shown in this drawing (B), it is made as [ generate / an image 
without clinch distortion increased, the vertical the number of pixels, i.e., number of 
horizontal scanning lines, ]. 

[0060] In addition, in order to use the method of reproducing the original image from the 
above distortion images, a motion needs to be in a distortion image (the same is said of the 
original image [ Therefore ]). however - although resolution worsens as it mentioned above, 
when there was no motion in a distortion image - a screen — since admiration is not 
produced rustlingly, clinch distortion does not pose a problem so much visually. 
[0061] Furthermore, when a body from which the configuration changes is displayed as a 
distortion image, it is required for the speed v2 of a motion (migration) of the body itself to 
be quick enough to the speed vl from which the configuration changes (it to be vl«v2). 
However, generally this (it is vl«v2) is materialized in many cases. 

[0062] Next, drawing 4 shows the example of a configuration of the distortion amendment 
section 4 of drawing 1 . In addition, in order to simplify explanation, the distortion image 
which was obtained by photoing scenery etc. a pan and by carrying out a tilt in the video 
camera and with which a fuD screen carries out the same motion shall be inputted here. 
[0063] The frame memory section 11 is made as [ memorize / the continuous distortion 
image of two frames ]. That is, the frame memory section 11 has present frame memory 
11A and before frame memory 11B, and the present frame into which present frame 
memory 11A was inputted now is made as [ memorize / the before frame in front of / of the 
present frame / one (therefore, frame memorized by the present frame memory 11A until 
just before the present frame was supplied to present frame memory 11A) / before frame 
memory 11B /, respectively]. 
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[0064] The motion detecting element 12 detects the motion vector showing the motion to 
the before frame of the present frame with reference to the frame memory section 11, and 
is made as [ supply / a controller 14 ]. In addition, since that to which a full screen carries 
out the same motion as a distortion image is inputted here as mentioned above, it is made 
as [ detect / one motion vector ] about the full screen (one frame). Moreover, the motion 
detecting element 12 is made here as [ detect / in an unit finer than the pixel which 
constitutes a distortion image / a motion ] only about the component of the direction which 
clinch distortion has produced among the components which constitute a motion vector, i.e., 
a perpendicular direction. 

[0065] Here, detection of the motion vector in an unit finer than a pixel can be performed 
as follows, for example. Namely, for example, the 8x8 pixels (horizontal x length) block of 
the present frame which is going to detect a motion vector The block of the same form in 
the same magnitude as (calling it a processing-object block suitably hereafter) It thinks to 
the position of a before frame and asks for the absolute value sum of the difference of the 
pixel values of the pixel in the corresponding location of the block (suitably henceforth a 
reference block) and processing-object block etc. first (suitably henceforth an error). 
[0066] Although the vector to the processing- object block from the location of the reference 
block which gives the minimum value among the errors which move a reference block to 
locations various in a pixel unit, and are acquired is made into a motion vector when 
detecting a motion vector per pixel Thus, after detecting a motion vector per pixel, for 
example, as shown in drawing 5 The response relation between an error and the location of 
a reference block is considered, and if it asks for the location (portion shown by x mark in 
drawing 5 ) of the reference block of the minimum value obtained when linear 
interpolation of the error is carried out in a straight line, the vector corresponding to the 
location will turn into a motion vector in an unit finer than a pixel. 
[0067] Return and the scene change detecting element 13 are made by drawing 4 as 
[ detect / the so-called scene change ] by referring to the frame memory section 11. That is, 
the scene change detecting element 13 calculates the minimum value of the error of each 
block which constitutes the present frame from a pixel unit mentioned above like the case 
where a motion vector is detected, for example, when the total about the block which 
constitutes the present frame of the minimum value of the error is beyond a predetermined 
threshold, judges with it having applied to the present frame from the before frame, and 
there having been a scene change, and is made as [ output / to a controller 14 / that ]. 
[0068] The controller 14 is made as [ control / based on the motion vector from the motion 
detecting element 12 / the write-in address and the read-out address in the memory section 
15 for resolution creation ]. Moreover, the controller 14 is made also as [ clear / to 
predetermined initial value / the storage value ] while resetting the write-in address and 
the read-out address in the memory section 15 for resolution creation, when the purport 
which is a scene change is received from the scene change detecting element 13. 
[0069] The memory section 15 for resolution creation consists of memory which has more 
storage capacity than one frame of a distortion image, under control of a controller 14, 
reads the image data which memorized and memorized the image data of the present 
frame memorized by present frame memory 11A of the frame memory section 11, and is 
made as [ output / to vertical LPF16 ]. 
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[0070] That is, the memory section 15 for resolution creation is made as [ memorize / the 
image data about the pixel of PV individual / horizontally (the direction of a horizontal 
scanning line) the image data about the pixel of PH' individual can be memorized, and / 
perpendicularly /, respectively ], as shown in drawing 6 . When the number of pixels of 
horizontally a distortion image is constituted, or a perpendicular direction is set to PH or 
PV, respectively, in addition, here They are PH'>=PH and PV>=4PV. For example, 
therefore, the memory section 15 for resolution creation It is made as [ memorize / the pixel 
of 4 times or more of the vertical number of pixels which constitutes a distortion image for 
the pixel more than the horizontally same number as the horizontal number of pixels 
which constitutes a distortion image perpendicularly /, respectively ]. 

[0071] Here, the absolute address and a relative address are defined about the address of 
the memory section 15 for resolution creation. The absolute address makes the storage 
region on the leftmost of the memory section 15 for resolution creation a zero (0 0), the 
horizontal or the perpendicular direction is sequentially given to it as x or the y-axis, 
respectively, therefore it is the i+lst from the left, and the j+lst absolute addresses have 
become (i, j) from the top. 

[0072] On the other hand, as a relative address is shown in drawing 7 , the absolute 
address which the relative address pointer has pointed out is made into a zero, it is the 
i+lst from the left of a relative address pointer, and the j+lst relative addresses are 
expressed as (i, j) from a top. 

[0073] The relative address pointer is made as [ control / by the controller 14 ], and the 
writing of the image data to the memory section 15 for resolution creation and read-out of 
the image data from there are made as [ carry / for the range of a PHx4PV pixel (portion 
shown by the dotted line in this drawing) (suitably henceforth an access range) ], for 
example, it makes a relative address pointer into the point of most the upper left. 
[0074] As mentioned above, the writing of the image data to the memory section 15 for 
resolution creation is performed for an access range, and the magnitude of an access range 
serves as the range of a PHx4PV pixel here. Therefore, although only the writing of the 
pixel of the same number as the horizontal number of pixels which constitutes a distortion 
image horizontally in an access range is made in this case, perpendicularly, a 4 times as 
many pixel as the vertical number of pixels which constitutes a distortion image can be 
written in. It did as [ explained / drawing 2 or drawing 3 ] in this way for generating an 
image without clinch distortion which the vertical number of pixels (the number of 
horizontal scanning lines) increased (creation) by assuming the pixel in the location 
corresponding to the motion about each frame of a distortion image. 

[0075] That is, although- the writing of the distortion image of one frame to an access range 
is horizontally performed one by one from the address which a relative address pointer 
points out as a slash is attached and shown in drawing 8 , perpendicularly, it is performed 
every three lines from the address which a relative address pointer points out. Therefore, a 
motion of the perpendicular direction for 1 pixel in a distortion image will be equivalent to 
4 pixels in an access range, consequently can assume a pixel by 1/4 pixel in the location 
corresponding to a motion of the perpendicular direction of an unit in a distortion image. 
That is, if it observes only perpendicularly, a motion of a distortion image will be followed, 
and it is an unit (here) finer than 1 pixel about an access range. If it can be made to move 
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in one fourth of the units of the distance between the pixels which constitute a distortion 
image and a distortion image is written in such an access range every three lines The 
image with which between horizontal scanning lines is filled with and vertical resolution 
became 4 times as drawing 2 and drawing 3 explained (since the image with which 
resolution was created so to speak is obtained in this way) That is [ it is calling the memory 
section 15 the memory section for resolution creation ], the image with which the number 
of vertical sampling points increased 4 times will be obtained as an original image. 
[0076] The image data which the vertical number of pixels by which was memorized by 
drawing 4 at return and the memory section 15 for resolution creation, and reading 
appearance was again carried out from the access range increased is made as [ supply / 
vertical LPF16 ]. To the image data from the memory section 15 for resolution creation, by 
applying LPF perpendicularly, vertical LPF16 is restricted so that clinch distortion may 
not produce the highest frequency component, even if the number of vertical sampling 
points is set to one fourth, and it is made as [ supply / the frame memory section 17 ]. the 
frame memory section 17 be make as [ output / the image which consist of a line of the 
same number as the number of lines which constitute the distortion image of one frame / 
constitute and ] by read the image data which stored temporarily and memorized the 
image data to which the vertical highest frequency which have the same storage capacity 
for example , as an access range , and be supply from vertical LPF be restricted to for 
example , every 3 line ( 3 horizontal scanning lines ) . 

[0077] Next, actuation of the distortion amendment section 4 of drawing 4 is explained 
with reference to the flow chart of drawing 9 . 

[0078] A distortion image is supplied to the frame memory section 11, and is memorized by 
present frame memory 11 A. And if the distortion image of the following frame is supplied, 
the distortion image with which it was memorized by present frame memory 11A until now 
while the distortion image was memorized by present frame memory 11A as the present 
frame will be supplied to before frame memory 1 IB as a before frame, and will be 
memorized. Hereafter, the same processing is repeated in the frame memory section 11. 
[0079] In present frame memory 11A of the frame memory section 11, if the first frame is 
memorized, by the scene change detecting element 13, what the first frame was memorized 
for by present frame memory 11A will be detected the same with detecting a scene change, 
and the purport that there was a scene change will be told to a controller 14. 
[0080] Although the absolute value sum of both difference becomes large and a scene 
change is detected as mentioned above by it by the scene change detecting element 13 here 
since image data is not memorized yet by before frame memory 11B when the first frame is 
memorized by present frame memory 11A Here, since it is not necessary to distinguish 
whether the frame of a scene change or the beginning was memorized by present frame 
memory 11A, it is satisfactory. 

[0081] A controller 14 will reset the memory section 15 for resolution creation in step Si, if 
a scene change (however, it mentioned above actually like not a scene change but storage 
of the frame of the beginning to present frame memory 11A) is received from the scene 
change detecting element 13. That is, a relative address pointer is moved to the zero (0 0) 
of the absolute address, and all the storage values of the memory section 15 for resolution 
creation are further cleared to predetermined initial value. 
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[0082] And it progresses to step S2, and the distortion image memorized by present frame 
memory 11A is supplied to the memory section 15 for resolution creation, and is 
memorized. As mentioned above, the writing of this distortion image is performed to access 
within the limits, and, perpendicularly, is performed every (every 3 pixels) 4 pixels. In 
addition, address control when writing a distortion image in the memory section 15 for 
resolution creation is performed by the controller 14. 

[0083] Then, it progresses to step S3 and interpolation of the storage region where the 
writing of a distortion image is not performed to access within the limits is performed. 
That is, perpendicularly, as mentioned above, since the writing of the distortion image to 
access within the limits in step S2 is performed every 4 pixels, it becomes that in which the 
crevice opened so to speak by having read it as it was. So, at step S3, interpolation of the 
storage region where the writing of a distortion image is not performed to access within the 
limits is performed. Since only the writing of the portion (line) which attaches and shows a 
slash to drawing 8 is performed after termination of step S2, specifically at step S3, the 
portion into which the writing was performed is copied to three lines under it, for example. 
[0084] After interpolation is completed, it progresses to step S4, and reading appearance of 
the image data of access within the limits is carried out, and it is outputted through 
vertical LPF16 and the frame memory section 17. In addition, address control when 
reading the image data of access within the limits is also performed by the controller 14. 
Moreover, unlike the time of writing, read-out of the image data from access within the 
limits is performed for every line, without opening a crevice. 

[0085] Then, if the following frame is supplied to the frame memory section 11, in the scene 
change detecting element 13, it will be judged in step S5 whether there was any scene 
change. In step S5, when judged with there having been a scene change, return and the 
same processing as the case where it mentions above are performed to step Si. 
[0086] On the other hand, when judged with there having been no scene change in step S5, 
it progresses to step S6 and a motion vector is detected in the motion detecting element 12. 
In addition, perpendicularly, as it mentioned above, a motion vector is detected in an unit 
shorter than the gap of one line here. The motion vector detected by the motion detecting 
element 12 is supplied to a controller 14. If a controller 14 receives a motion vector, only 
the part corresponding to the motion vector will move a relative address pointer. 
[0087] Here, although only the number of pixels as a component with a horizontally 
horizontal motion vector with the same relative address pointer is moved, perpendicularly, 
only the same number of pixels as what rounded off the value which doubled the 
component of the perpendicular direction of a motion vector four, for example is moved. 
This is because an access range has the storage capacity corresponding to an image 4 times 
the number of pixels of distortion perpendicularly as mentioned above. 
[0088] After migration of a relative address pointer, it progresses to step S8 and the 
distortion image (image with which the motion vector was detected at step S6) memorized 
by present frame memory 11A is supplied to the memory section 15 for resolution creation. 
And like the case in step S2, the distortion image is written in access within the limits 
every four lines, and progresses to step S9. In step S9, like the case in step S4, reading 
appearance of the image data of access within the limits is carried out, and it is outputted 
through vertical LPF16 and the frame memory section 17. 
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[0089] Then, it progresses to step S10 and it is judged whether supply of the image to 
whether the distortion image was completed and the frame memory section 1 1 was lost. In 
step S10, when judged with the distortion image not being completed (i.e., when the 
following frame is further supplied to the frame memory section 11), step S5 thru/or 
processing of S10 are repeated until it is judged with step S5 having had a scene change at 
return and step S5 or is judged with the distortion image having been completed at step 
S10. Moreover, in step S10, when judged with the distortion image having been completed, 
processing is ended. 

[0090] By repeating step S5 thru/or processing of S10, as drawing 2 and drawing 3 
explained, a pixel is assumed in the location corresponding to the motion between the 
horizontal scanning lines of a distortion image (the 1st image), and, thereby, the original 
image (the 2nd image) is reproduced at access within the limits. Namely, now, supposing 
the highest frequency of the perpendicularly it is contained in the original image is 1/2 or 
less [ of the frequency corresponding to one fourth of the horizontal scanning periods of a 
distortion image ] By repeating step S5 thru/or processing of S10 several times, the image 
without the clinch distortion of a perpendicular direction perpendicularly sufficient 
sampling point (pixel) (sampling point required to satisfy the theorem of a sampling) was 
assumed to be is formed in access within the limits. 

[0091] Therefore, it becomes possible by being made to perform processing for Y/C 
separation, and noise rejection and an image quality improvement, and other signal 
processing to an image without such clinch distortion to prevent the evil produced 
conventionally. 

[0092] Moreover, if CRT6 is the thing of high resolution which has a 4 times as many 
horizontal scanning line as a distortion image, it will become possible to display the image 
of high resolution without the clinch distortion of a perpendicular direction by supplying 
the storage value of access within the limits in the memory section 15 for resolution 
creation to CRT6 as it is. 

[0093] In addition, in order to display the image which has the same resolution as a 
distortion image here by minding vertical LPF16 and the frame memory section 17 for the 
output of the memory section 15 for resolution creation, resolution does not improve, but 
since it is band-limited by vertical LPF16, there is nothing of a screen which was 
mentioned above that admiration produces rustlingly, and it can prevent making a viewer 
sense big sense of incongruity. 

[0094] Moreover, when the highest frequency of the perpendicularly it is contained in the 
original image is higher than one half of the frequency corresponding to one fourth of the 
horizontal scanning periods of a distortion image, even if it repeats step S5 thru/or 
processing of S10 how many times, the image which the theorem of a sampling is not 
fulfilled and does not have the clinch distortion of a perpendicular direction is not obtained, 
however, the evil on signal processing which the vertical number of pixels could obtain the 
image which reduced the clinch distortion of a perpendicular direction since it increased, 
therefore had been conventionally produced even if it was this case and a screen - 
admiration etc. can be reduced rustlingly. 

[0095] Next, drawing 10 shows other examples of a configuration of the distortion 
amendment section 4 of drawing 1 . In addition, about the case in drawing 4 , and the 
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corresponding portion, the same sign is attached among drawing, and, below, the 
explanation is omitted suitably. That is, this distortion amendment section 4 is constituted 
like the case [ while the synthetic section 24 is newly formed in the field division section 21, 
Switches 22A and 22B, Memory 23A and 23B, and a list, replace with a controller 14 or the 
memory section 15 for resolution creation, and Controllers 14A and 14B or the memory 
sections 15A and 15B for resolution creation are formed respectively, and also ] in drawing 
4 , and the basic target. 

[0096] Moreover, in drawing 4 , although the distortion image with which a fiill screen 
carries out the same motion shall be inputted, the distortion images (for example, thing to 
which the aircraft used as a foreground is flying the empty used as a background) which 
consist of two fields, the 1st as two or more fields where one frame carries out a different 
motion, and the 2nd, shall be inputted here. 

[0097] Thus, since the distortion image which consists of two fields, the 1st and the 2nd, is 
inputted, in the field division section 21, a distortion image is divided into the two fields, 
the 1st and the 2nd, here based on the output of the motion detecting element 12. 
[0098] That is, although made as [ detect / in drawing 4 / one motion vector about a full 
screen ], the motion detecting element 12 detects a motion vector in the block unit which 
divided the distortion image into the block of 8x8 pixels, 16x16 etc. pixels, etc., and is made 
here as [ output / to the field division section 21 / the motion vector of the block unit ]. 
[0099] the field division section 21 - the difference of the motion vector from the motion 
detecting element 12, and the pixel values of the adjoining pixel " it is performing 
processing for field division using others, and performing required processing of smoothing 
and others further, and the 1st and the 2nd field which constitute a distortion image are 
recognized (carrying out field division), and Switches 22 A and 22B are controlled 
corresponding to the recognition result. That is, for example, while turning ON switch 22A, 
switch 22B is turned OFF and, thereby, memory 23A is made to supply and memorize the 
pixel value of the pixel which constitutes the 1st field to the timing to which reading 
appearance of the pixel value of the pixel which constitutes the 1st field from the frame 
memory section 1 1 is carried out. Moreover, while turning OFF switch 22A, switch 22B is 
turned ON and, thereby, memory 23B is made to supply and memorize the pixel value of 
the pixel which constitutes the 2nd field to the reverse to the timing to which reading 
appearance of the pixel value of the pixel which constitutes the 2nd field from the frame 
memory section 11 is carried out. 

[0100] Field division of the distortion image is carried out to the 1st and the 2nd field as 
mentioned above, and Memory 23A and 23B memorizes, respectively. 
[0101] Moreover, the field division section 21 asks for one motion vector representing the 
1st or 2nd field based on the motion vector of the block included to the 1st or 2nd field, for 
example, and outputs it to Controllers 14A or 14B, respectively. Controller 14A and 
memory section 15A for resolution creation, and controller 14B and memory section 15B 
for resolution creation Although all correspond to the controller 14 of drawing 4 , and the 
memory section 15 for resolution creation and a controller 14 and the memory section 15 
for resolution creation were made as [ process / for one frame of the whole ] Controller 14A 
and memory section 15for resolution creation A or controller 14B, and memory section 15B 
for resolution creation are made as [ process / for the 1st or 2nd field memorized by 
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Memory 23A or 23B /, respectively ]. 

[0102] therefore - here - the memory sections ISA or 15B for resolution creation - a pixel 
is assumed in the location between the horizontal scanning lines of the 1st or 2nd field, and, 
thereby, the original image is reproduced about each 1st or 2nd field at each access within 
the limits (creation). 

[0103] In addition, Controllers 14A or 14B are made like the case in a controller 14 as 
[ reset / the memory sections 15A or 15B for resolution creation /, respectively ], if the 
purport which is a scene change is received from the scene change detecting element 13. 
[0104] the memory sections 15A or 15B for resolution creation each of 1st or 2nd field 
where the pixel was assumed in the location between the horizontal scanning lines 
memorized at each access within the limits is supplied to the synthetic section 24, and is 
compounded there. The image of high resolution without the clinch distortion of a 
perpendicular direction which consists of the 1st and the 2nd field is formed by this, and 
this image is outputted through vertical LPF16 and the frame memory section 17. 
[0105] As mentioned above, even if it is the distortion image which consists of two fields, 
the 1st and the 2nd, an image without the clinch distortion of a perpendicular direction (it 
decreased) can be obtained by processing for every field. 

[0106] In addition, what is necessary is to process each of the three or more fields, and just 
to make it a distortion image consist of two fields in an above-mentioned case, but 
compound, in being what a distortion image becomes from three or more fields. 
[0107] Furthermore, in the above-mentioned case, the clinch distortion of a perpendicular 
direction was removed, but when a horizontal clinch distortion is included in an image, it is 
possible to remove the clinch distortion similarly. That is, it is possible to remove a 
horizontal clinch distortion which this produces horizontally, for example when the limit of 
a frequency band is not performed like the case where it mentions above. 
[0108] Moreover, in the above-mentioned case, the pixel 4 times the number of the number 
of pixels of a distortion image (the number of horizontal scanning lines) was assumed 
perpendicularly, but the number of pixels to assume is not limited to this. 
[0109] Furthermore, although an access range may be protruded from the storage region of 
the memory section 15 for resolution creation depending on the location of a relative 
address pointer shown in drawing 7 , in such a case, the flash portion is secured in a 
location when the storage region in the storage region of the memory section 15 for 
resolution creation assumes that repeat existence is recognized on the outskirts. That is, 
the location is secured in the storage region of the memory section 15 for resolution 
creation where the absolute address is expressed with (mod (X, PHO, mod (Y, PVO) when 
X>=PH' and the location where the absolute address is expressed with (X, Y) come to be 
now included in an access range as Y>=PV\ However, mod (a, b) expresses the remainder 
when doing the division of the a by b. 

[0110] Moreover, although a motion of a distortion image is detected in an unit finer than 
the pixel which constitutes that distortion image in an above-mentioned case and the 
image of the origin which does not have clinch distortion was restored by assuming a pixel 
in the location corresponding to that motion, for example, this reload can also be carried 
out as follows. That is, both relation can be expressed with a degree type, if a distortion 
image is expressed as P 1 while expressing now the image of the origin which does not have 
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clinch distortion as P. 
[0111] P'=f(P) 

However, fO expresses the function which carries out the subsample of the image in a 
parenthesis. 

[0112] In this case, if the inverse function of fO is expressed as gO, formula P=g (P') will be 
realized. 

[0113] Therefore, theoretically, even if it does not detect a motion of a distortion image, the 
reload to the original image P of distortion image P* can be performed, if function gO is 
known. 

[0114] As mentioned above, this invention namely, the signal (sampled value) of the 
location where the original images P differ Since it collects from distortion image P ? of the 
multiple frame which continues in time, between the horizontal scanning lines in the 
location of immobilization is filled and the original image P is constituted, function gO For 
example, while using the original image P as educator data, distortion image P' of the 
multiple frame which continues in time obtained by carrying out the subsample of the 
image P of the origin of it is used as study data. Asking is possible and the reload of the 
original image P can also be made to be carried out by learning by function gO for which 
carried out in this way and it asked. 

[0115] Next, the thing made to increase the number of pixels of the image to the location 
corresponding to a motion of an image by assuming a pixel as drawling 2 explained The 
image of other, for example, a standard, resolution [ clearance / of clinch distortion ], or a 
low resolution It can apply, when changing (it is hereafter called SD (Standard Definition) 
image suitably) into the image (suitably henceforth HD (High Definition) image) of high 
resolution and expanding an image. 

[0116] Then, drawing 11 shows the example of a configuration of the gestalt of 1 operation 
of the television receiver which changes and displays the television broadcasting signal of 
SD image on HD image. In addition, about the case in drawing 1 , and the corresponding 
portion, the same sign is attached among drawing. That is, replace with the distortion 
amendment section 4 or CRT6, and the resolution converter 34 or CRT36 is formed, 
respectively, and also the television receiver of drawing 11 is constituted like the television 
receiver and basic target of drawing 1 . 

[0117] The resolution converter 34 changes SD image from AID converter 3 into HD image, 
and is made as [ supply / D/A converter 5 ]. CRT36 is CRT of the high resolution 
corresponding to HD image, and is made as [ display / from the resolution converter 34 / 
HD image supplied through D/A converter 5 ]. 

[0118] Drawing 12 shows the example of a configuration of the resolution converter 34 of 
drawing 11 . In addition, about the case in drawing 4 or the distortion amendment section 
4 of drawing 10 , and the corresponding portion, the same sign is attached among drawing. 
[0119] That is, in the resolution converter 34, the M high resolution object generation 
sections 411 corresponding to controller 14A in drawing 10 , memory section 15for 
resolution creation A, switch 22A and memory 23A, controller 14B, memory section 15for 
resolution creation B, switch 22B, and memory 23B thru/or 41M are prepared. 41m of 
however, high resolution object generation sections (- m= - 1, 2, M) - Controller 14A 
in drawing 10 , memory section 15for resolution creation A, Switch 22A and memory 23A, 
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controller 14B, memory section 15for resolution creation B, It has the write-in flag storage 
section 42 and the pixel generation section 43 other than the controller 14 corresponding to 
switch 22B and memory 23B, the memory section 15 for resolution creation, a switch 22, 
and memory 23. 

[0120] The write-in flag storage section 42 is made as [ memorize / the write-in flag of the 
same number as the number of pixels which the memory section 15 for resolution creation 
memorizes ]. The write-in flag is made as [ reset / by 0 ], when it is a 1-bit flag showing 
whether the pixel of SD image is memorized, for example, it is set to 1 by the address with 
which the memory section 15 for resolution creation corresponds here when memorizing, 
and not memorizing to it. This write-in flag is made as [ reset / set/] by the controller 14. In 
addition, since the storage value in the address is initial value when the pixel of SD image 
is not memorized to a certain address of the memory section 15 for resolution creation, it 
can also be said that a write-in flag is a flag with which the storage value of the memory 
section 15 for resolution creation expresses whether it is initial value. 
[0121] When the storage value by which reading appearance was carried out from the 
memory section 15 for resolution creation with reference to the write-in flag storage section 
42 judges whether it is initial value and is initial value, the pixel generation section 43 It is 
made as [ generate / storage values 14 other than initial value of the memory section 15 for 
resolution creation, i.e., a controller, / the pixel of HD image corresponding to the address 
of the storage value / using the pixel of SD image in which it was written by the memory 
section 15 for resolution creation ]. 

[0122] In addition, if the number of pixels of horizontally SD image is constituted, or a 
perpendicular direction is set to PH or PV here, respectively, for example as shown in 
drawing 13 Number PHof pixels' of horizontal [ which can memorize the memory section 
15 for resolution creation ], and a perpendicular direction, and PV It is PH'>=2PH and 
PV>=2PV, therefore the memory section 15 for resolution creation is made as [ memorize / 
horizontal and a twice / more than / as many pixel as the number of pixels which 
constitutes SD image about vertical all ]. Moreover, as shown in drawing 13 , let the access 
range be the range of the 2PHx2PV pixel which makes a relative address pointer the point 
of most the upper left. 

[0123] Furthermore, in the motion detecting element 12, it is made as [ detect / in the unit 
horizontally finer than the pixel of SD image about which direction of vertical / a motion ]. 
[0124] Here, since each of high resolution object generation sections 411 thru/or 41M is 
constituted similarly, below, they explains only the high resolution object generation 
section 411 of them. 

[0125] the resolution converter 34 constituted as mentioned above - SD image from A/D 
converter 3 - the - the resolution (pixel number) of horizontal or a perpendicular direction 
-- for example, it is changed by HD image doubled, respectively. 

[0126] That is, to the frame memory section 11, from A/D converter 3 ( drawing 1 1 ), SD 
image is supplied, and as SD image from A/D converter 3 mentioned above, sequential 
storage is carried out there. 

[0127] And in the motion detecting element 12, a horizontal direction and a perpendicular 
direction are detected in an unit with the motion vector of SD image memorized by the 
frame memory section 11 finer than the pixel of the SD image, and are supplied to the field 
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division section 21. 

[0128] the field division section 21 — the difference of the motion vector from the motion 
detecting element 12, and the pixel values of the adjoining pixel - it is performing 
processing for field division using others, and performing required processing of smoothing 
and others further, and field division of the SD image is carried out to the field of some 
objects which constitute it, and a switch 22 is controlled corresponding to the field division 
result. Namely, while the pixel value of the pixel (pixel of SD image (suitably henceforth 
SD pixel)) which constitutes the field of a predetermined object turns ON a switch 22 from 
the frame memory section 11 for example, to the timing by which reading appearance is 
carried out All the switches that other high resolution object generation sections 412 
thru/or 41M build in are turned OFF, and, thereby, memory 23 is made to supply and 
memorize SD pixel (pixel value) which constitutes the field of a predetermined object. 
[0129] Moreover, the field division section 21 asks for one motion vector representing the 
field of the object which made memory 23 memorize SD pixel based on the motion vector of 
the block included to the field, and outputs it to a controller 14. A controller 14 moves the 
relative address pointer in the memory section 15 for resolution creation according to the 
motion vector from the field division section 21, and the access range which makes the 
relative address pointer after the migration the top-most vertices of most the upper left is 
made to memorize SD pixel memorized by memory 23. Furthermore, a controller 14 sets to 
1 the thing corresponding to the address of the memory section 15 for resolution creation 
which wrote in SD pixel among the write-in flags memorized by the write-in flag storage 
section 42. In addition, the writing of SD pixel to an access range being level here and a 
perpendicular direction are performed alternately (every 2 pixels). 
[0130] Therefore, also horizontally, a pixel is assumed in addition to a perpendicular 
direction, and, thereby, horizontal and HD image which doubled each vertical number of 
pixels of SD image are reproduced here at access within the limits of the memory section 
15 for resolution creation (creation). 

[0131] in addition, a controller 14 will reset the memory section 15 for resolution creation, 
if the purport which is a scene change is received from the scene change detecting element 
13 (clear), and also it resets the write-in flag storage section 42 - it is made like (all 
write-in flags are reset to 0). 

[0132] Reading appearance of all the storage values of access within the limits of the 
memory section 15 for resolution creation is carried out under control of a controller 14 as a 
pixel (suitably henceforth HD pixel) which constitutes HD image, and they are supplied to 
the pixel generation section 43. The pixel generation section 43 judges whether the value 
to which the storage value by which reading appearance was carried out as an HD pixel 
judged by referring to the write-in flag storage section 42 for whether it is initial value 
(detection), namely, reading appearance was carried out as an HD pixel is SD pixel written 
in from memory 23, and generates HD pixel based on the judgment result. 
[0133] That is, as shown in drawing 13 here, since it has an address space corresponding to 
the number which doubled the number of vertical pixels, respectively and the access range 
was moved according to the motion vector, SD pixel has not necessarily been written [ that 
an access range is / of SD image of one screen / horizontal, or ] for the access range in 
always and its whole. Then, the pixel generation section 43 is made as [ output / when it is 
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not SD pixel (i.e., when it is the initial value written in after detection of a scene change) / 
judge whether the storage value of each address of access within the limits is SD pixel, and 
/ using SD pixel already written in / HD pixel / by outputting the SD pixel as an HD pixel 
as it is, in being SD pixel, / to an access range / generate and ]. 

[0134] HD pixel which the pixel generation section 43 outputs as mentioned above and 
which constitutes a predetermined object is supplied to the synthetic section 24. 
[0135] In the synthetic section 24, other high resolution object generation sections 412 
thru/or 41M It is made as [ supply / other objects which consist of HD pixels generated like 
the high resolution object generation section 411 ]. In the synthetic section 24 The object 
which consists of these HD pixels is compounded, and, thereby, horizontal or HD image 
which doubled the vertical number of pixels (resolution), respectively of SD image is 
formed. 

[0136] This HD image is supplied and displayed on CRT36 through D/A converter 5 
( drawing 11 ). 

[0137] Next, with reference to the flow chart of drawing 14 , write-in processing of SD pixel 
to the memory section 15 for resolution creation in the high resolution object generation 
section 411 of drawing 12 is explained further. 

[0138] Write-in processing of drawing 14 is performed in memory 23, whenever SD pixel in 
one frame which constitutes a predetermined object is memorized. 
[0139] That is, if SD pixel which constitutes the predetermined object of one frame in 
memory 23 is memorized, a controller 14 will judge first whether the scene change arose by 
referring to the output from the scene change detecting element 13 in step Sll. In step Sll, 
when judged with the scene change having arisen, it progresses to step S12 and the 
resolution creation memory section 15 is reset. That is, like the case in step Si of drawing 
9 , while a relative address pointer is moved to the zero (0 0) of the absolute address, all the 
storage values of the memory section 15 for resolution creation are cleared by 
predetermined initial value. 

[0140] And it progresses to step S13, and a controller 14 resets further all the write-in flags 
memorized by the write-in flag storage section 42 to 0 (clear), and progresses to step S14. 
At step S14, SD pixel memorized by memory 23 is written in access within the limits which 
makes a relative address pointer the top-most vertices of most the upper left. 
[0141] In addition, it is alternately carried out about vertical all from the address which a 
relative address pointer points out, and, thereby, a pixel is assumed by 1/2 pixel here in 
that the writing of SD pixel to an access range is horizontal, and the location corresponding 
to a motion of horizontal and the perpendicular direction of an unit in SD image. 
[0142] After the writing to the memory section 15 for resolution creation of SD pixel of the 
object memorized by memory 23 is completed, it progresses to S15 from step S14, and a 
controller 15 sets to 1 the write-in flag corresponding to the address of the memory section 
15 for resolution creation with which SD pixel was written in among the write-in flags 
memorized by the write-in flag storage section 42, and ends write-in processing. 
[0143] On the other hand, when judged with the scene change having not arisen in step 
Sll, it progresses to step S16, and corresponding to the motion vector which the field 
division section 21 outputs, a controller 14 moves a relative address pointer and progresses 
to step S14. At step S14, SD pixel memorized by memory 23 is written in access within the 
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limits which makes the relative address pointer after the migration the top-most vertices 
of most the upper left, as mentioned above, it progresses to step S15, and the write-in flag 
corresponding to the address of the memory section 15 for resolution creation with which 
SD pixel was written in is set to 1, and ends write-in processing. 
[0144] By performing the above write-in processings, HD image which doubled the 
resolution of the horizontal direction of SD image or each perpendicular direction is formed 
in the memory section 15 for resolution creation. 

[0145] For example, now, the object of the triangle which constitutes a certain SD image is 
moving, as shown in drawing 15 (A) thru/or drawing 15 (D). Namely, in the Nth frame It is 
the SD pixels a and e ( drawing 15 (A)), and suppose that an object is constituted from 
( drawing 15 (B)) and the N+2nd frame by the SD pixels h and k, and is constituted from 
the SD pixels f and g by the SD pixels 1 and m at ( drawing 15 (©) and the N+3rd frame, 
respectively in the N+lst frame. 

[0146] In this case, the horizontal and perpendicular direction of access within the limits to 
which the SD pixels a and e in the Nth frame make a relative address pointer the top-most 
vertices of most the upper left as shown in drawing 15 (E) are written in the address in 
every other one. Here, in the address with which SD pixel was written in, a slash is 
attached and drawing 15 (E) is shown (also setting to drawing 15 (F) thru/or drawing 15 
(H) the same). 

[0147] Furthermore, a relative address pointer is moved corresponding to a motion of an 
object at the time of the writing of the SD pixels f and g in the N+lst frame, and the 
horizontal and perpendicular direction of access within the limits to which Pixels f and g 
make the relative address pointer after the migration the top-most vertices of most the 
upper left as shown in drawing 15 (F) are written in the address in every other one. 
Moreover, a relative address pointer is moved corresponding to a motion of an object at the 
time of the writing of the SD pixels h and g in the N+2nd frame, and the horizontal and 
perpendicular direction of access within the limits to which the SD pixels h and g make the 
relative address pointer after the migration the top-most vertices of most the upper left as 
shown in drawing 15 (G) are written in the address in every other one. And a relative 
address pointer is moved corresponding to a motion of an object at the time of the writing 
of the SD pixels 1 and m in the N+3rd frame, and the horizontal and perpendicular 
direction of access within the limits to which the SD pixels 1 and m make the relative 
address pointer after the migration the top-most vertices of most the upper left as shown in 
drawing 15 (H) are written in the address in every other one. 

[0148] As mentioned above, detect a motion of SD image in an unit finer than SD pixel unit, 
and a relative address pointer is moved according to the motion. Level and HD image 
which turned into the image twice the number of pixels of SD also perpendicularly can be 
formed by the thing of access within the limits which makes the relative address pointer 
after the migration the top -most vertices of most the upper left for SD pixel for which level 
and a perpendicular direction are written in the address in every other one. 
[0149] Next, with reference to the flow chart of drawing 16 , read-out processing of HD 
pixel from the memory section 15 for resolution creation in the high resolution object 
generation section 411 of drawing 12 is explained further. 

[0150] Read-out processing of drawing 16 is performed whenever write-in processing of 
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drawing 14 is completed. 

[0151] Namely, after the writing of SD pixel to the memory section 15 for resolution 
creation about a certain frame is completed, in step S21, a controller 21 reads the storage 
value of access within the limits of the memory section 15 for resolution creation, and 
supplies it to the pixel generation section 43. 

[0152] If the storage value of the predetermined address of access within the limits is 
received, in step S22, the pixel generation section 43 will be referring to the write-in flag 
storage section 42, and will judge whether the write-in flag corresponding to the address is 
set. When judged with the write-in flag corresponding to the predetermined address not 
being set in step S22, That is, SD pixel is not memorized yet to the address (after the last 
scene change is detected). Therefore SD pixel is not written in yet, the address is in a 
condition [ being reset in step S12 of drawing 14 ]. When initial value is memorized (such 
the address is hereafter called non-memory address suitably) and there, it progresses to 
step S23, and generation processing which generates HD pixel corresponding to the 
non-memory address is performed, and it progresses to step S24. In this case, at step S24, 
HD pixel generated at step S23 is outputted to the synthetic section 24. 
[0153] That is, since SD pixel will not necessarily always be written in the whole by the 
access range as mentioned above, in the pixel generation section 43, HD pixel 
corresponding to a non-memory address is generated about the address (non-memory 
address) with which SD pixel is not written in using the SD pixel SD pixel is remembered 
to be to the address (suitably henceforth an existing memory address) already written in. 
[0154] When it is judged with the write-in flag corresponding to the predetermined address 
being set in step S22 on the other hand, Namely, when SD pixel is memorized to the 
address, step S23 is skipped (after the last scene change is detected, when there is writing 
of SD pixel). It progresses to step S24 and the SD pixel memorized is outputted to the 
synthetic section 24 as it is as an HD pixel. 

[0155] After processing of step S24, it progresses to step S25 and it is judged whether 
reading appearance of all the storage values of access within the limits was carried out. It 
sets to step S25, and when it still judges that reading appearance is not carried out by the 
storage value (however, storage value here corresponding to an object) of access within the 
limits for all, the same processing is repeated by step S21 for return and the storage value 
by which reading appearance is not carried out yet. On the other hand, it sets to step S25, 
and when it judges that reading appearance was carried out by all the storage values of 
access within the limits, read-out processing is ended. 

[0156] Next, with reference to the flow chart of drawing 17 , generation processing of HD 
pixel of step S23 in drawing 16 is explained. In addition, this generation processing is 
performed in the pixel generation section 43, as mentioned above. 

[0157] The pixel generation section 43 detects what is around the pixel corresponding to a 
non-memory address among the pixels memorized by the existing memory address in step 
S31 first (suitably henceforth a memorized circumference pixel). In addition, this detection 
is performed by referring to the write-in flag storage section 42. 
[0158] And it progresses to step S32, and the pixel generation section 43 reads the 
memorized circumference pixel detected at step S31 from the memory section 15 for 
resolution creation, and progresses to step S33. At step S33, the pixel generation section 43 
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generates and carries out the return of the pixel corresponding to a non-memory address 
using the memorized circumference pixel read at step S32. 

[0159] Here, as a generation method of the pixel corresponding to the non-memory address 
which uses a memorized circumference pixel, there is linear interpolation etc., for example. 
[0160] By the way, in simple interpolation of linear interpolation etc., what contains the 
high frequency component which is not contained in the memorized circumference pixel as 
a pixel corresponding to a non-memory address is ungenerable. 

[0161] Then, although this applicant has proposed previously the image transformation 
equipment changed into HD image also containing the high frequency component which is 
not contained in SD image there, he can apply this image transformation equipment to 
generation of the pixel corresponding to a non*memory address. 

[0162] In this image transformation equipment, it is made as [ restore / by performing 
adaptation processing which calculates the forecast of the pixel of HD image by the linear 
combination of SD image and a predetermined prediction coefficient / to SD image / the 
high frequency component which is not contained ]. 

[0163] That is, it considers asking for forecast [ of the pixel value y of HD pixel which 
constitutes HD image ] E [y] now for example, with the primary linearity joint model to 
which it is specified by the pixel value (suitably henceforth study data) xl of some SD 
pixels, x2, the predetermined prediction coefficients wl and w2, and the linear 
combination of... In this case, forecast E [y] can be expressed with a degree type. 
[0164] 

E[y] =wlxl+w2 x2+ (l) 

[0165] Then, it is [Equation l] about matrix Y 1 which becomes by the matrix X which 
becomes by the matrix W which becomes by the set of a prediction coefficient w, and the 
study data aggregate in order to become common, and the set of forecast E [y]. 

If a definition is come out and given, the following observation equations will be 

materialized. 

[0166] 

XW=Y' ... (2) 

[0167] And it considers applying a least square method to this observation equation, and 
asking for forecast E [y] near the pixel value y of HD pixel. In this case, it is [Equation 2] 
about the matrix E which becomes by the set of the matrix Y which becomes by the set of 
the true pixel value y of HD pixel used as educator data, and the remainder e of forecast E 
[y] to the pixel value y of HD pixel. 

If a definition is come out and given, the following remainder equations will be 

materialized from an equation (2). 

[0168] 

XW=Y+E ... (3) 

[0169] In this case, the prediction coefficient wi for asking for forecast E [y] near the pixel 
value y of HD pixel is a square error [several 3]. 



It can ask by making it min. 
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[0170] Therefore, it will be called an optimum value, when what differentiated the 
above-mentioned square error with the prediction coefficient wi is set to 0, namely, in order 
that the prediction coefficient wi which fills a degree type may ask for forecast E [y] near 
the pixel value y of HD pixel. 
[0171] 

[Equation 4] 
... (4) 

[0172] Then, a degree type is first materialized by differentiating a formula (3) with a 

prediction coefficient wi. 

[0173] 

[Equation 5] 
... (5) 

[0174] A formula (6) is obtained from a formula (4) and (5). 
[0175] 

[Equation 6] 
... (6) 

[0176] Furthermore, if the relation between the study data x in the remainder equation of 
an equation (3), a prediction coefficient w, the educator data y, and Remainder e is taken 
into consideration, the following normal equations can be obtained from an equation (6). 
[0177] 

[Equation 7] 
... (7) 

[0178] The normal equation of an equation (7) can build only the same number as the 
number of the prediction coefficients w for which it should ask, therefore can ask an 
equation (7) for the optimal prediction coefficient w by solution Lycium chinense (however, 
in order to solve an equation (7), in an equation (7), the matrix which consists of 
coefficients concerning a prediction coefficient w needs to be regular). In addition, in 
solving a formula (7), it is possible to sweep out and to, apply law (method of elimination of 
Gauss- Jordan) etc. for example. 

[0179] It asks for the optimal prediction coefficient w as mentioned above, and adaptation 
processing asks for forecast E [y] near the pixel value y of HD pixel by the formula (l) 
further using the prediction coefficient w. 

[0180] In addition, adaptation processing is the point which is not included in SD image 
that the component contained in HD image is reproduced, and differs from interpolation 
processing. That is, in adaptation processing, as long as a formula (l) is seen, it is the same 
as that of the interpolation processing using the so-called interpolation filter, but since [ for 
which the prediction coefficient w equivalent to the tap coefficient of the interpolation filter 
uses the educator data y ] it asks by study so to speak, the component contained in HD 
image is reproducible. That is, the image of high resolution can be obtained easily. From 
this, adaptation processing can be called processing which has a creation operation of an 
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image so to speak. 

[0181] Drawing 18 shows the example of a configuration of the image transformation 
equipment which changes SD image into HD image by the above adaptation processings. 
[0182] SD image is made as [ supply / the class classification section 201 and the 
adaptation processing section 204 ]. The class classification section 201 consists of a class 
tap generation circuit 202 and a class classification circuit 203, and the class classification 
of the HD pixel (suitably henceforth an attention pixel) which is going to calculate a 
forecast by adaptation processing is carried out there at a predetermined class based on 
the property of the pixel of SD image corresponding to the attention pixel. 
[0183] That is, in the class tap generation circuit 202, two or more SD pixels (suitably 
henceforth a class tap) which have a position relation for example, to an attention pixel as 
an SD pixel corresponding to an attention pixel are extracted from SD image supplied to 
the class classification section 201, and are supplied to the class classification circuit 203. 
In the class classification circuit 203, the pattern (distribution of a pixel value) of the pixel 
value of SD pixel which constitutes the class tap from the class tap generation circuit 202 
is detected, and the value beforehand assigned to the pattern is supplied to the adaptation 
processing section 203 as a class of an attention pixel. 

[0184] Specifically, suppose now that HD image consists of pixels (HD pixel) shown by x 
mark in drawing 19 , and SD image consists of pixels (SD pixel) shown by O mark in this 
drawing. That is, SD image presupposes that it is made one half, respectively and the side 
of HD image or the vertical number of pixels is constituted. Here, in drawing 19 , it is the 
i+lst from the left, and the j+lst SD pixels (portion shown by O mark among drawing) are 
expressed as Xi and j from a top, similarly, it is the i*+lst from the left, and the j'lst [ +] HD 
pixels (portion shown by x mark among drawing) are expressed as Yi* and j' from a top. In 
this case, the location of the SD pixels Xi and j and the location of HD pixel Y2i and 2j are 
in agreement. 

[0185] as a certain now and SD pixel (for example, X) — the HD pixel Y which is in 
agreement with the location of 2 and 2 in the class tap generation circuit 202, if 4 and 4 
are made into an attention pixel the HD pixel Y - as SD pixel corresponding to 4 and 4 
for example the HD pixel Y - the HD pixel Y expected that correlation with 4 and 4 is high 
- the SD pixel X which is in agreement with the location of 4 and 4 - the SD pixel X of 3x3 
(horizontal x length) consisting mainly of 2 and 2-1 and IX - 2 and IX - 3 and IX - 1 and 
2X -- 2 and 2X - 3 and 2X - 1 and 3X - 2 and 3X - 3 and 3 (in drawing 19 ) SD pixel of the 
range enclosed with a dotted line extracts " having - it - the attention pixel (HD pixel) Y 

it considers as the class tap of 4 and 4. 
[0186] moreover - here - X - the HD pixel Y which is in agreement with the location of 2 
and 2 - the HD pixel Y on the right of 4 and 4, when 5 and 4 are made into an attention 
pixel X - the HD pixel Y which is in agreement with the location of 2 and 2 - the HD pixel 
Y which adjoins under 4 and 4, when 4 and 5 are made into an attention pixel [ when 5 and 
5 are made into an attention pixel ] and X - the HD pixel Y which is in agreement with the 
location of 2 and 2 - the HD pixel Y which adjoins downward in the slight right slanting of 
4 and 4 - in the class tap generation circuit 202 the HD pixel Y - the same class tap as the 
class tap formed when 4 and 4 are made into an attention pixel is formed, in addition, the 
HD pixel Y - 4 and 4Y - 5 and 4Y - 4 and 5Y - the class tap formed when 5 and 5 are 
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made into an attention pixel, respectively shall also be differed 

[0187] And in the class classification circuit 203, the pattern of nine SD pixels (pixel value) 
as a class tap which consisted of class tap generation circuits 202 is detected, and the value 
corresponding to the pattern is outputted as a class of an attention pixel. 
[0188] This class is supplied to the address terminal (AD) of the coefficient (Read Only 
Memory) ROM 207 in the adaptation processing section 204. 

[0189] Here, generally 8 etc. bits etc. is assigned to the pixel which constitutes an image. 
Supposing 8 bits is now assigned to SD pixel, even if it will consider only the class tap of 
the shape of a 3x3-pixel square shown in drawing 19 , for example, the number of patterns 
of a pixel value turns into an immense number of (28) 9 kind, and it becomes difficult to 
quicken [ of subsequent processing ] it. 

[0190] Then, for example, ADRC (Adaptiv Dynamic Range Coding) processing which is 
processing for reducing the number of bits of SD pixel which constitutes it is performed to a 
class tap as pretreatment before performing a class classification. 

[0191] That is, in ADRC processing, the greatest thing (suitably henceforth the maximum 
pixel) of the pixel value and the minimum thing (suitably henceforth the minimum pixel) 
are first detected from SD pixel of nine-piece ** which constitutes a processing block. And 
the difference DR (= MAX-MIN) of the pixel value MAX of the maximum pixel and the 
pixel value MIN of the minimum pixel calculates, it considers as the local dynamic range of 
a processing block of this DR, and each pixel value which constitutes a processing block is 
re-quantized by K bits fewer than the original allocation number of bits based on this 
dynamic range DR. That is, the pixel value MIN of the minimum pixel is subtracted from 
each pixel value which constitutes a processing block, and the division of each subtraction 
value is done by DR/2K. 

[0192] Consequently, each pixel value which constitutes a processing block comes to be 
expressed by K bits. When it follows, for example, is referred to as K= 1, the number of 
patterns of the pixel value of nine SD pixels becomes (21) 9 kind, and can make the number 
of patterns very few things as compared with the case where ADRC processing is not 
performed. 

[0193] On the other hand, the adaptation processing section 204 consists of a prediction tap 
generation circuit 205, a prediction arithmetic circuit 206, and a coefficient ROM 207, and 
adaptation processing is performed there. 

[0194] That is, in the prediction tap generation circuit 205, two or more SD pixels which 
are used for calculating the forecast of an attention pixel in the prediction arithmetic 
circuit 206 and which have a position relation to the attention pixel are extracted from SD 
image supplied to the adaptation processing section 204, and this is supplied to the 
prediction arithmetic circuit 206 as a prediction tap. 

[0195] concrete " for example, the HD pixel Y - in the prediction tap generation circuit 205, 
when a class tap which 4 and 4 were made the attention pixel and they explained by 
drawing 19 is constituted for example, the HD pixel Y - as an SD pixel expected that 
correlation with 4 and 4 is high the attention pixel Y of the range surrounded and shown in 
this drawing as a continuous line - the SD pixel X which is in agreement with the location 
of 4 and 4 - SD pixel of 5x5 consisting mainly of 2 and 2 extracts - having this - the 
attention pixel (HD pixel) Y - it considers as the prediction tap of 4 and 4. 
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[0196] in addition - here - the HD pixel Y - 5 and 4 Y - 4 and 5Y - the case where 5 and 5 
are made into an attention pixel - also setting - the HD pixel Y - the same prediction tap 
as the prediction tap formed when 4 and 4 are made into an attention pixel is formed, 
however, the HD pixel Y - 4 and 4Y - 5 and 4Y " 4 and 5Y - the prediction tap formed 
when 5 and 5 are made into an attention pixel, respectively shall also be differed 
[0197] And a prediction tap is supplied from the prediction tap generation circuit 205, and 
also a prediction coefficient is supplied to the prediction arithmetic circuit 206 from a 
coefficient ROM 207. 

[0198] Namely, if the prediction coefficient called for by performing study beforehand is 
memorized for every class and a class is supplied from the class classification circuit 203, a 
coefficient ROM 207 will read the prediction coefficient memorized to the address 
corresponding to the class, and will supply it to the prediction arithmetic circuit 206. 
[0199] Thereby, the prediction tap corresponding to an attention pixel and the prediction 
coefficient about the class of the attention pixel are supplied to the prediction arithmetic 
circuit 206. And in the prediction arithmetic circuit 206, by performing the operation 
shown in the formula (l) using the prediction tap (SD pixel to constitute) xl from the 
prediction coefficient [ from a coefficient ROM 207 ] wl and w2, prediction tap 
generation circuit 205, x2, and forecast [ of the attention pixel (HD pixel) y ] E [y] is 
called for, and this is outputted as a pixel value of HD pixel. 

[0200] The above processing is performed considering all HD pixels as an attention pixel, 
and, thereby, SD image is changed into HD image. 

[0201] Next, drawing 20 shows the example of a configuration of the study equipment 
which performs study processing which computes the prediction coefficient which the 
coefficient ROM 207 of drawing 18 is made to memorize. 

[0202] HD image (HD image for study) which should serve as the educator data y in study 
makes as [ supply / the infanticide circuit 211 and the educator data extraction circuit 146 ] 
- having - **** - the infanticide circuit 211 - HD image - for example, by thinning out 
the number of pixels, it is lessened and, thereby, considers as SD image. That is, in the 
infanticide circuit 211, the side of HD image or the vertical number of pixels is set to one 
half, respectively, and, thereby, SD image is formed. This SD image is supplied to the class 
classification section 212 and the prediction tap generation circuit 145. 
[0203] In the class classification section 212 or the prediction tap generation circuit 145, 
the same processing as the case in the class classification section 201 of drawing 18 or the 
prediction tap generation circuit 205 is performed, and, thereby, the class or prediction tap 
of an attention pixel is outputted, respectively. The class which the class classification 
section 212 outputs is supplied to the address terminal (AD) of the prediction tap memory 
147 and the educator data memory 148, and the prediction tap which the prediction tap 
generation circuit 145 outputs is supplied to the prediction tap memory 147. 
[0204] By the prediction tap memory 147, the prediction tap supplied to the address 
corresponding to the class supplied from the class classification section 2 12 from the 
prediction tap generation circuit 145 is memorized. 

[0205] On the other hand, in the educator data extraction circuit 146, HD pixel made into 
an attention pixel in the class classification section 212 and the prediction tap generation 
circuit 145 is extracted from HD image supplied there, and is supplied to the educator data 
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memory 148 as educator data. 

[0206] And in the educator data memory 148, the educator data supplied to the address 
corresponding to the class supplied from the class classification section 212 from the 
educator data extraction circuit 146 is memorized. 

[0207] The above processing is performed as an attention pixel one by one in all HD pixels 
that constitute all HD images (HD image for study) beforehand prepared for study. 
[0208] consequently, in the same address of the educator data memory 148 or the 
prediction tap memory 147, HD pixel of the class corresponding to the address or SD pixel 
in the location which constitutes the prediction tap which boiled and took lessons from the 
HD pixel, and which was explained in drawing 19 is memorized as the educator data y or 
study data x, respectively. 

[0209] In addition, in the prediction tap memory 147 and the educator data memory 148, it 
is made as [ memorize / to the same address / two or more information ], and, thereby, is 
made in the same address as [ memorize / two or more study data x and the educator data y 
which are classified into the same class ]. 

[0210] Then, an arithmetic circuit 149 reads HD pixel as the prediction tap or educator 
data as study data memorized to the same address from the prediction tap memory 147 or 
the educator data memory 148, and computes the prediction coefficient which makes the 
error between a forecast and educator data min with a least square method, using them. 
That is, the normal equation having shown in the equation (7) is built in an arithmetic 
circuit 149 for every class, and a prediction coefficient is asked for this by solution Lycium 
chinense. 

[0211] The prediction coefficient for every class called for as mentioned above in the 
arithmetic circuit 149 is memorized to the address corresponding to the class in the 
coefficient ROM 207 of drawing 18 . 

[0212] The class tap and prediction tap which are formed when 5 and 5 are made into an 
attention pixel, respectively are written as the respectively same thing, in addition - an 
above-mentioned case — the HD pixel Y — 4 and 4Y - 5 and 4Y - 4 and 5Y " a prediction 
coefficient " the HD pixel Y - 4 and 4Y " 5 and 4Y - 4 and 5Y - 5 and 5 - it is necessary to 
build and ask for a normal equation according to an individual as educator data about each, 
respectively 

[0213] According to adaptation processing, adaptation processing suitable for an attention 
pixel can be performed by being able to obtain HD image which contained in the original 
SD image the high frequency component which is not contained, and performing class 
classification processing about an attention pixel, and performing adaptation processing 
using the prediction coefficient corresponding to the class obtained as a result. 
[0214] In addition, a class tap or a prediction tap as the memorized circumference pixel for 
forming the class tap and the prediction tap which showed it to drawing 19 by the class 
classification processing and the adaptation processing (suitably henceforth class 
classification adaptation processing) mentioned above when HD pixel corresponding to a 
non memory address was generated from a memorized circumference pixel may not exist 
and shown in drawing 19 in this case cannot form. Therefore, in order to generate the pixel 
corresponding to a non-memory address by class classification adaptation processing, it is 
necessary to form a class tap and a prediction tap, therefore to form various class taps and 

34/40 



Japanese Publication number : 11-164264 A 



prediction taps of a configuration accommodative, using the existing memorized 
circumference pixel, at the time of study, and to ask for a prediction coefficient. 
[0215] As shown at drawing 13 in the above-mentioned case, the memory section 15 for 
resolution creation next, about both horizontal and a perpendicular direction While 
constituting so that a twice [ more than ] as many pixel as the number of pixels which 
constitutes SD image can be memorized An access range is written in the range of the 
2PHx2PV pixel which makes a relative address pointer the point of most the upper left, i.e., 
the same range as one screen of HD image. If x components and y component of a motion 
vector of SD image have increased one half of odd times According to the vector which 
doubled the motion vector two, by moving a relative address pointer, a pixel is assumed at 
the middle point of horizontal SD pixels, and the middle point between vertical SD pixels, 
therefore HD image with sufficient resolution can be obtained. 

[0216] However, x components and y component of a motion vector of SD image will not 
necessarily always be 1/odd times 2. Moreover, when x components and y component of a 
motion vector of SD image have not increased one half of odd times Although the motion 
vector was doubled two, if it is moving a relative address pointer according to the vector 
which rounded off x and y component as drawing 9 explained The pixel which should be 
assumed in the location [ middle point / the middle point of horizontal SD pixels and / 
between vertical SD pixels ] shifted originally will be assumed at such the middle point, 
and the resolution of HD image obtained will deteriorate. In addition, this is also the same 
as when x components or y component of a motion vector of SD image are not 1/even times 
2 besides when having not increased one half of odd times. 

[0217] So, when x of the motion vector of SD image and y component have separated 
greatly from one half of integral multiples, it can avoid writing SD pixel which constitutes 
the SD image in the memory section 15 for resolution creation. In this case, deterioration of 
the resolution of HD image with which the pixel which should be assumed in the location 
which originally shifted greatly from the middle point of horizontal SD pixels and the 
middle point between vertical SD pixels originates in being assumed at such the middle 
point can be prevented (reduction). 

[0218] x of the motion vector of SD image and y component by the way, from one half of 
integral multiples When having separated greatly and it is made not to write SD pixel 
which constitutes the SD image in the memory section 15 for resolution creation As 
compared with the time of making it write in, the number of SD pixels written in the 
memory section 15 for resolution creation decreases, and the number of HD pixels 
generated in the pixel generation section 43 increases. And in the pixel generation section 
43, since HD pixel is generated by the memory section 15 for resolution creation using 
already memorized SD pixel, when the number of SD pixels written in the memory section 
15 for resolution creation decreases, the precision of HD pixel generated in the pixel 
generation section 43 will get worse. 

[0219] As shown in drawing 2 1 , the memory section 15 for resolution creation there about 
both horizontal and a perpendicular direction It constitutes so that the pixel of 4 times or 
more of the number of pixels which constitutes SD image can be memorized. Moreover, be 
made to let access ranges be horizontal and a twice as many range as the number of pixels 
which constitutes HD image about vertical all in the range of the 4PHx4PV pixel which 
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makes a relative address pointer the point of most the upper left, i.e., here. 
[0220] And although the motion vector of SD image was doubled four, according to the 
vector which rounded off x and y component as drawing 9 explained, a relative address 
pointer is moved and the vertical address presupposes level and that SD pixel is written in 
every three in an access range. However, when x of the motion vector of SD image and y 
component have separated greatly from one fourth of integral multiples, it is made not to 
write SD pixel which constitutes that SD image in the memory section 15 for resolution 
creation even in this case. 

[0221] The number of SD pixels written in the memory section 15 for resolution creation 
can be made to increase by expanding an access range as mentioned above. 
[0222] Here, as shown in drawing 22 , the condition of having written SD pixel which 
constitutes the object which applies and moves to the Nth frame from the N*4th frame in 
the access range made into the range of a 4PHx4PV pixel as mentioned above is shown in 
drawing 23 . 

[0223] By the way, what is necessary is to read only SD pixel on the intersection of the 
dotted line of the horizontal direction and perpendicularly it was shown in drawing 23 
from an access range, in order to obtain HD image which consists of 2PHx2PV pixels as 
mentioned above, when an access range is made into the range of a 4PHx4PV pixel. 
Namely, a horizontal and a perpendicular direction should just read the storage value of 
access within the limits alternately. 

[0224] However, SD pixel may not be written in even in this case on the intersection of the 
dotted line of the horizontal direction and perpendicularly it was shown in drawing 23 . In 
this case, although corresponding HD pixel will be generated using a memorized 
circumference pixel as mentioned above, as it is shown in drawing 24 which expanded 
drawing 23 in that generate time, the memorized circumference pixel which is not on such 
an intersection besides the memorized circumference pixel on the intersection of the dotted 
line of a horizontal direction and a perpendicular direction can also be used. Thus, in also 
using the memorized circumference pixel which is not on an intersection and generating 
HD pixel, it becomes possible to obtain HD image with more high resolution. 
[0225] Here, generation of HD pixel is based on the linear interpolation mentioned above, 
and class classification processing and adaptation processing in this case, and also it is 
possible to carry out by the replacement to the memorized circumference pixel which is in 
the location nearest to that HD pixel, for example etc. 

[0226] in addition, among the addresses of access within the limits, when SD pixel is newly 
supplied to the address with which SD pixel is memorized, already The new SD pixel may 
be overwritten, the motion vector of already memorized SD pixel is compared with the 
motion vector of new SD pixel, and you may make it x of a motion vector and y component 
make the direction nearest to one fourth of integral multiples memorize preferentially. 
However, in making it x of a motion vector and y component make the direction nearest to 
one fourth of integral multiples memorize preferentially, the memory for memorizing the 
motion vector of SD pixel already memorized by the memory section 15 for resolution 
creation etc. is needed. 

[0227] Next, although it is necessary to constitute the resolution converter 34 as shown in 
drawing 12 when SD image consists of objects of the motion from which plurality (M or less 
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pieces) differs When it is the thing from which SD image was obtained by photoing scenery 
etc. a pan and by carrying out a tilt in the video camera and which carries out the motion 
with the same full screen, the resolution converter 34 can be constituted as shown in 
drawing 25 . 

[0228] That is, drawing 25 shows other examples of a configuration of the resolution 
converter 34 of drawing 11 . In addition, about the case in drawing 12 , and the 
corresponding portion, the same sign is attached among drawing. That is, the field division 
section 21 and the synthetic section 24 are not formed, but it changes to the M high 
resolution object generation sections 411 thru/or 41M, the high resolution object 
generation section 41 of 1 is formed, and the resolution converter 34 of drawing 25 is 
further constituted by the high resolution object generation section 41 like the case [ a 
switch 22 and memory 23 are not formed, and also ] in drawing 12 . 

[0229] Like [ in the resolution converter 34 constituted as mentioned above ] the case in 
drawing 12 , to the frame memory section 11, SD image is supplied and the sequential 
storage of the SD image from A/D converter 3 is carried out from A/D converter 3 ( drawing 
11 ) there. 

[0230] And in the motion detecting element 12, a horizontal direction and a perpendicular 
direction are detected in an unit with the motion vector of SD image memorized by the 
frame memory section 11 finer than the pixel of the SD image, and are supplied to a 
controller 14. In addition, since that to which a full screen carries out the same motion as 
an SD image is inputted here as mentioned above, it is made as [ detect / one motion 
vector ] about the full screen (one frame). 

[0231] A controller 14 moves the relative address pointer in the memory section 15 for 
resolution creation according to the motion vector from the motion detecting element 12, 
and the access range which makes the relative address pointer after the migration the 
top-most vertices of most the upper left is made to memorize SD pixel for one frame 
memorized by present frame memory 11A of the frame memory section 11. Furthermore, a 
controller 14 sets to 1 the thing corresponding to the address of the memory section 15 for 
resolution creation which wrote in SD pixel among the write-in flags memorized by the 
write-in flag storage section 42. In addition, the range which explained by drawing 13 as 
an access range, for example (therefore, also in case of memory section 15 for resolution 
creation) is set up, therefore the writing of SD pixel to an access range being level here and 
a perpendicular direction are performed alternately. 

[0232] Also horizontally, a pixel is assumed in addition to a perpendicular direction as 
mentioned above at access within the limits of the memory section 15 for resolution 
creation, and horizontal and HD image which doubled each vertical number of pixels of SD 
image are reproduced (creation). 

[0233] In addition, as the scene change detecting element 13 was mentioned above, the 
scene change of SD image is detected, and the controller 14 is made as [ reset / the write-in 
flag storage section 42 ] while resetting the memory section 15 for resolution creation, if 
the purport which is a scene change is received from the scene change detecting element 13. 
[0234] Reading appearance of the storage value of access within the limits of the memory 
section 15 for resolution creation is carried out under control of a controller 14 as an HD 
pixel which constitutes HD image, and it is supplied to the pixel generation section 43. The 
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pixel generation section 43 judges whether the value to which the storage value by which 
reading appearance was carried out as an HD pixel judged by referring to the write "in flag 
storage section 42 for whether it is initial value, namely, reading appearance was carried 
out as an HD pixel is SD pixel written in from the frame memory 11, and generates HD 
pixel based on the judgment result. 

[0235] That is, as shown in here above-mentioned drawing 13 , since it has an address 
space corresponding to the number which doubled the number of vertical pixels, 
respectively and the access range was moved according to the motion vector, SD pixel has 
not necessarily been written [ that an access range is / of SD image of one screen / 
horizontal, or ] for the access range in always and its whole. Then, the pixel generation 
section 43 judges whether the storage value of each address of access within the limits is 
SD pixel, generates HD pixel using SD pixel which outputs the SD pixel as an HD pixel as 
it is in being SD pixel, and has already been written in the access range when it is not SD 
pixel (i.e., when it is the initial value written in after detection of a scene change), and 
outputs. In addition, simple interpolation which was mentioned above may perform 
generation of HD pixel from SD pixel already written in, for example, and class 
classification adaptation processing may perform it. 

[0236] Horizontal or HD image which doubled the vertical number of pixels (resolution), 
respectively of SD image is supplied and displayed on CRT36 through D/A converter 5 
( drawing 11 ) at HD image of one frame which consists of HD pixels which the pixel 
generation section 43 outputs as mentioned above, i.e., here. 

[0237] In addition, also in the gestalt of operation of drawing 25 , as shown in drawing 2 1 , 
for example While constituting the memory section 15 for resolution creation so that 
horizontal and the pixel of 4 times or more of the number of pixels which constitutes SD 
image about vertical all can be memorized An access range about both the range of the 
4PHx4PV pixel which makes a relative address pointer the point of most the upper left, i.e., 
a horizontal direction, and a perpendicular direction It becomes it is possible for it to be 
made to consider as a twice as many range as the number of pixels which constitutes HD 
image, and possible to obtain HD image with more high resolution in this case. 
[0238] As mentioned above, in addition to this, although the case where this invention was 
applied to the clearance (reduction) of the clinch distortion from the image which has 
clinch distortion, and conversion in HD image of SD image was explained, this invention 
can be applied, when expanding an image, or when changing the image by which interlace 
scanning was carried out into a progressive image (image by which a non-interlaced scan is 
carried out). 

[0239] In addition, although the image of a frame unit was processed with the gestalt of 
this operation, processing per field is also possible. 

[0240] Moreover, with the gestalt of this operation, although the image was displayed on 
CRT, this invention can be applied, when displaying an image on a liquid crystal display 
etc. 

[0241] Furthermore, with the gestalt of this operation, in a television receiver, although 
the television broadcasting of an analog was received, this invention can be applied, also 
when receiving digital broadcast. 
[0242] 
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[Effect of the Invention] According to the image processing system and the 
image-processing method of this invention, like the above, the 2nd image is generated by 
assuming a pixel in the location corresponding to a motion of the 1st image. When it 
follows, for example, the 1st image has clinch distortion, it becomes possible to obtain the 
2nd image which removed or reduced the clinch distortion. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of the gestalt of 1 operation 

of the television receiver which applied this invention. 

[Drawing 2] It is drawing for explaining the principle of this invention. 

[Drawing 3] It is drawing for explaining the principle of this invention. 

[Drawing 41 It is the block diagram showing the example of a configuration of the 

distortion amendment section 4 of drawing 1 . 

[Drawing 5] It is drawing for explaining the detection method of the motion vector in an 
unit finer than a pixel. 

[Drawing 6] It is drawing showing the example of a configuration of the memory section 15 
for resolution creation of drawing 4 . 

[Drawing 71 It is drawing for explaining a relative address pointer and an access range. 
[Drawing 81 It is drawing for explaining how writing in the image data to an access range. 
[Drawing 9] It is a flow chart for explaining actuation of the distortion amendment section 
4 of drawing 4 . 

[Drawing 10] It is the block diagram showing other examples of a configuration of the 
distortion amendment section 4 of drawing 1 . 

[Drawing 11] It is the block diagram showing the example of a configuration of the gestalt 
of other operations of the television receiver which applied this invention. 
[Drawing 12] It is the block diagram showing the example of a configuration of the 
resolution converter 34 of drawing 11 . 

[Drawing 13] It is drawing showing the example of a configuration of the memory section 
15 for resolution creation of drawing 12 . 

[Drawing 14] It is a flow chart for explaining the write-in processing to the memory section 
15 for resolution creation of drawing 12 . 

[Drawing 15] It is drawing showing signs that SD image is memorized by the memory 
section 15 for resolution creation. 

[Drawing 16] It is a flow chart for explaining the read out processing from the memory 
section 15 for resolution creation of drawing 12 . 

[Drawing 17] It is a flow chart for explaining details from that of processing of step S23 of 
drawing 16 . 

[Drawing 18] It is the block diagram showing the example of a configuration of the image 
transformation equipment which generates HD image from SD image. 
[Drawing 19] It is drawing showing a class tap and a prediction tap. 

[Drawing 20] It is the block diagram showing the example of a configuration of the study 

39/40 



Japanese Publication number : 11-164264 A 

equipment which performs study which asks for the prediction coefficient memorized by 
the coefficient ROM 207 of drawing 18 . 

[Drawing 2l1 It is drawing showing the example of a configuration of the memory section 
15 for resolution creation of drawing 12 . 

[Drawing 221 It is drawing showing signs that the object which constitutes SD image is 
moving. 

[Drawing 23] It is drawing showing the access range where SD pixel was written in. 
[Drawing 241 It is drawing for explaining the generation method of HD pixel from the 
storage value of the access range of drawing 23 . 

[Drawing 251 It is the block diagram showing other examples of a configuration of the 
resolution converter 34 of drawing_ll . 

ID rawing 26] It is drawing showing the situation of a scan in case an image is displayed on 
CRT. 

[Drawing 271 It is drawing for explaining the clinch distortion of a perpendicular direction. 
[Description of Notations] 

1 Tuner 2 LPF 3 A/D converter 4 The distortion amendment section, 5 D/A converter 6 
CRT 11 frame memory section 11A The present frame memory, 11B Before frame memory 
12 motion detecting element 13 A scene change detecting element, 14, 14A, 14B A 
controller, 15, ISA, 15B The memory section for resolution creation, 16 Vertical LPF 17 
The frame memory section, 21 Field division section 22A and 22B switch 23A, 23B Memory, 
24 The synthetic section 34 A resolution converter, 36 CRT 41,411 thru/or 41M high 
resolution object generation section, 42 The write-in flag storage section, 43 Pixel 
generation section 145 Prediction tap generation circuit 146 educator data extraction 
circuit 147 Prediction tap memory 148 Educator data memory, 149 arithmetic circuit 201 
The class classification section, 202 class tap generation circuit 203 A class classification 
circuit and 204 Adaptation processing section 205 A prediction tap generation circuit, 206 
Prediction arithmetic circuit 207 Coefficient ROM 211 An infanticide circuit, 212 Class 
classification section 
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